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At the Dawning 


New Year ’’ new vision 
** new era’ ’ more and 
better planes - ’ bigger 
air ports ’ ’ greater speed 
‘7 safety * * economy. 


A new industry has 
tried its wings. Experi- 
ment, invention, sacrifice 
‘ » all played their part. 
Now the curtain rises 
upon another act ’’ avia- 
tion delves into fuel’: the 
most important auxiliary 
to successful flying. 

Naturaline stands ready 
‘» thoroughly flight 
tested » » widely dis- 
tributed. Start the new 
year right. Fill up with 
Naturaline on your first 
1929 flight. After that 
it will become a habit. 

Write for further information 


The Naturaline Company of America 
Chestnut and Smith Building 


Tulsa, Okla 


NATURALINE 


THE SUPER AVIATION MOTOR FUEL 
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“When vou see their plants vou know these menu are im the business for keeps 


We have 


three new 
; planes _ 


















and a dealer plan that will gel 
your banker's interest and respect 


AIRCHILD is offering for 1929 three new planes of 


proven design — the 21, the 41 and the 71 


} 
Sa es & 





| Kach is. we believe. the most advanced develop- 





_| had 
\ | ment m its class. 


\ ° ° ° > ° 
Sa We expect that the Fairchild line for 1929 will 





be of great interest to the dealer, the operator, the pilot and the public. 
With single engine planes for every purpose, the Fairchild line 1s 
backed by a record of performance which everyone in the indus- 
iry knows. 

We offer a dealer plan as advanced as the planes — and as sound. 


\ dealers’ proposition which will instantly command the attention 


Ls tl ll 


and respect of your banker... . Fauehild \irplane Manufacturing 


Corporation. Farmingdale, L. L. N.Y. 
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ANY AIRPLANES 
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TRAVEL THE SKYWAY: 

































Passengers Flying More than 4,000 Miles Daily 


Whether for business or pleasure the Air Travel Route offered by the Universal Air Lines 
is the most dependable and convenient mode of transportation ever offered the public. 
Learn for yourself the actual enjoyment and time saving to be derived from this trip! 
Mail the coupon today. 








DAILY SCHEDULE 
























































































Robertson Aircraft Corp., operates these two divisions of 
__ TWIN CT rIES-CHICAGO DIVISION Universal Airlines System. 
SouTHBOUND AIRPORT NorTHBOUND 
Reap Down READ UP CHICAGO-ST. LOUIS 
a i — a : = ee 
12:01 |Lv. ....Minneapolis.... Ar.) 12:30 SoUTHBOUND |NorTHBOUND 
= a ee St. Paul. “i gen Reap Down | AIRPORT Reap Ur_ 
‘ oe imauieas ochester......... “ : aap : <i er sa 
3:30 Ar. .....Chicago........ . __ 9:00 B4 7 “es ep * “a2: a 
Light face figures A.M. Heavy face figures P.M. =. = . = ee 
Universal Air Lines Bus, connecting with “NOTE: This Division is operated with Tri-motored air- 
SOUTHBOUND plane, leaves 829 Marquette planes 
Ave., Minneapolis, at 11:35 a. m.; 339% 
Wabasha St., St. Paul, 11:55 a. m.; Bus for 
NORTHBOU ND . ane, leaves 103 W. Monroe 
St., Chicage t 8:20 = — 
en Bh ST. LOUIS-KANSAS CITY 
CHICAGO. CLEVELAND DIVISION 7 l on es a 
. WESTBOUND | AIRPORT EASTBOUND 
- EastBounp | Asencer WESTBOUND Yc) Se : : - 
_READ Down | Reap Up 2:15 |Lv ee Louis. “Ty 11:10 
a a | maaan aaa ena meena ase 5:15 / Kansas_ City-....Lv. : 8:30 
4:00 Lv.....Chicago (c.s.t)....Ar 8:35 NOTE: Until larger, aeer seerpment ~~ ordered is 
cn available, we are operating this Division wit our-passenger 
7:45 _JAr.. ‘Clev eland (e.s.t}_Lyv. 6:50 — C sgeaity: airplanes. 
~~ UNIVERSAL Air Lines Bus, connecting with 
EASTBOUND plane, leaves 103 W. Monroe, 
Chicago at 3:20 p. m.; WESTBOUND (Rates Include Universal Air Lines Free 
plane, leaves Cleveland Hotels, Cleveland, at S ; 
Bus Service to and from Airports) 





6:10 a. m. 









7 For Information—Established Agencies, Leading Hotels, 
PLA N E -TR A I N CO NNE C TION S Hangars in all Cities on Lines. Free Transportation to 
airport in each city. 
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Pl s Clevelz y Ne 
ane connects at leveland with w York Central UNIVERSAL AIR LINES SYSTEM 


: 228 N. La Salle St., Randolph 2585 


“Southwestern Limited,’ 9:00 p. m. which arrives New 
York following morning. * 
Plane to Pittsburgh, via Ball Airlines, leaves Cleveland Gileage, 1. 
after arrival of our morning plane. 
To Albany, via Colonial Airways, leaves Cleveland 12:20 NAME 


p. m.; arrives Albany 6:15 p. m. 


WEST BOUND 


Passengers from New York and Boston arriving at Cleve- 
land on the “Southwestern Limited’ make immediate con- 
nection with our planes for Chicago, Minneapolis, St. Louis 
and Kansas City. 

Planes connect at Chicago, Cleveland, St. Louis and 
Kansas City with fast westbound trains on principal lines. 


Universal Air Lines System 


FIRM... oo ” oa 


ADDRESS neapsinaaesoila 
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It’s New! 


Partial List Table of Contents 


CHAPTER ONE 
Airfoils, Lift and Drag 
Airfoils; flat plate end curved plate—Cambered Airfoils—Airfoils 
for different purposes; high lift, general purpose, high speed— 
Drag—Head Resistance—Streamlining — Fairing — Wind Pressure 
at various velocities. 
CHAPTER TWO 
Control 
Control by Flaps—Ailerons and their Functions—Flippers and 
their Function—Rudder—Co-ordination of Controls. 
CHAPTER THREE 
Inherent Stability 
Stability Defined—Relation of Momentum to Stability—Longitudinal 
Stability—-Why a Plane Flies “‘Hands Off’’—Directional Stability — 
Propeller Torque—Dihedral—Losses due to Dihedral. 
CHAPTER FOUR 
Interesting Points in Design 
Aspect Ratio—Stagger—-Monoplane or Biplane—Tail Skid—Air- 
plane Engines—-Water Cooling vs. Air Cooling—Cost of Airplane 
Engines— The Propeller. 
CHAPTER FIVE 
Construction of Airplanes 
Wings—Fuselage-—- Monocoque Fuselage —Landing Gear — The 
Empennage. 
CHAPTER SIX 
Practical Flying—The Slotted Wing 
Stalls—Result of a Stall—More About Flying Speed—Air Speed 
n Turns—The Slotted Wing. 
CHAPTER SEVEN 
The Weather and Aviation 
Wind—Gales—Squalls and Gusts—Rain, Snow, Sleet and Hail 
Fog—Lightning —Bumps —“‘Air Pockets.”’ 
CHAPTER EIGHT 
Airports—Airways—Safety 
Airports and Airways—Safety in Aviation—Aviation Accidents 
Structural Failure-—Error of Pilot—Accidents due to Weather— 
Crashes in the Air—Parachutes—Fires in the Air. 
CHAPTER NINE 
Pilot Licenses—The First Lesson 
How to Become a Pilot —Inspection—Taxiing—T aking-off—Cli:nb- 
ing—Flying Level—Turns and Banks—Landing. 
CONCLUSION—Terminology. 


Roth-Downs Airways, Inc. 
Saint Paul, Minnesota 


Popular Avtation 


Written in 
Plain English 


Read What Others Say: 


“It is in your characteristic, easy-going, plain style. 
I read and reread your book with much pleasure.”—M. 
K. Thomen, St. Rose, La. 

“On account of sickness I have been unable to get out to 
the field but I did have plenty of time to read your book and 
will say that it is worth double the price you ask for it.”— 
John E. Hickey, Springfield, III. 

“Am enclosing check to cover thirty copies of your ‘Modern 
Airplane.’”—R. V. Trader, Instructor, Pittsburgh Aircraft Co., 
Pittsburgh, Pa. 

“This is the second copy of ‘The Modern Airplane’ I have 
ordered, the first one received O. K. and was very interesting. 
After reading part of it, I put the book in my locker and some- 
one borrowed it but I cannot wait until they return it, so please 
rush me another.”—Robert F. Gee, Oakland, Cal. 

“*The Modern Airplane’ is being used as a text book by 
hundreds of Public Schools, Universities and Aviation Schools.” 


~USE THIS COUPON -=— 


ROTH-DOWNS AIRWAYS, Inc. 

2510 University Ave. 

Saint Pau, MINN 

Here’s my dollar. Rush me postpaid a copy of ““The Modern 
Airplane.” 
Name (Print) 


ADDRESS........ ee See ee 


Please mention Popular Aviation when writing to advertisers 
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Opportunity — 


Manufacturers of those splendid transport 
planes that are hurdling countless thousands 
of miles daily through the open air of this 
great continent carrying hundreds of passen- 
gers swiftly and speedily to their destination 
should not overlook the fact that the great 
task of making the public airminded and 
confident that the ships they use are safe. 
is their's 


Popular Aviation, with the greatest national 
distribution of any publication devoted to 
the field of aeronautics, is the one medium 
through which advertising designed in a 
constructive, educational way may be the 
logical instrument for the development of 
air confidence on the part of those modern 
and foresighted people who have to date 
aligned their interest with aviation. 


R. Stuart Murray 
Advertising Manage 


POPULAR AVIATION 
608 S. Dearborn Street 
Chicago, Illinois 


551 Fifth Avenue 
New York City 


Member of Audit Bureau of Circulation 
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RE YOU a red-blooded, daring 
he-man? Are you eager for a 
life of constant thrills, constant ex- 





Popular Aviation 


Aviation Booms/ 


January, 1929 


The skies are dotted with daring young men—from every country come 


stories of new feats—new victories—new heroes! The golden age of Avia- 


tion has just begun 


the future is almost too stupendous to be imagined! 


And now Aviation, with all its Fascinating Adventure, calls for Red-blooded 


young men—and will pay them splendid salaries! 


Read how some of 


Aviation’s Pioneers will help you to qualify to get into Aviation—then send 
today for your copy of our FREE Illustrated Booklet, listing and describing 


the opportunities that await you. 


If You Want Thrills- 








in the future of commercial Aviation in 
America! The possibilities are so tre- 
mendous that they stagger imagination! 


Everything is set for one of the great- 
est booms in history. Big 





citement and fascinat- 
ing events? Do you 
crave adventure, popu- 
larity, admiration, and 
the applause of great 
crowds? Then why not 
get into the Aviation 
Industry—the greatest 
adventure since time 


began—the greatest thrill 
ever offered to man? 


Flying 


: . rats money — success — 
Think “a ~ pre Airplane Contractor hector and 
offers you. rills suc Airplane Motor Expert prominence! 


as you never had before! 
The praise and plaudits of 





Pick Your Job! 


Airplane Instructor 
Airplane Engineer 
Airplane Repairman 
Airplane Assembler 
Airplane Mechanician 
Airplane Inspector 
Airplane Builder 
Airplane Salesman 
Exhibition Manager 


Airplane Designer 


fortunes came out of the 
automobile industry and 
out of motion pictures. 
Big fortunes will also 
come out of Aviation! The 
development of Aviation 
as an industry is bringing 
with it a call for trained 
men. Those who qualify 
quickly should find 
themselves on the 
road to undreamed of 








Easy to Get Into 





the multitude. And a 
chance to get in on the ground 
vhere rewards may be unlimited! 

Aviation is growing so swiftly that one 
can hardly keep track of all the aston- 
ishing new developments. Air-mail 
routes have just been extended to form 
a vast aerial network over the entire U. 
S. Airlines and airplane factories are 
springing up all over the country. Men 
like Henry Ford are investing millions 


floor 


Aviation by 
This Home Study Method 

Get into this thrilling business at once 
while the field is new and uncrowded. 
Now—by a unique new plan—you can 
quickly secure the preliminary training 
necessary to get a start in the Aviation 
Industry, either flying or ground work, at 
home during your spare time. Experts 
will teach you the secrets—give you the 








Popularity-Bi¢ Pay 


LEARN AVIATION 
QUICK! 


inside facts that are essential to your 
success. And, the study of Aviation by 
our method is almost as fascinating as 
the actual work itself. Every lesson is 
chock-full of interest—and so absorbing 
that you actually forget you are studying. But 
best of all are the ultimate rewards you are 
fitting yourself to gain! 


Send for FREE Book 


Send the coupon for our new, free booklet, 
Opportunities in the Airplane Industry. It is 
vitally interesting, reads like a romance and 


tells you things about this astonishing profession 
you probably 
it to youreel! 


never even dreamed of. You owe 

f at least to read it. We offer you 

a free copy now, no obliga 

tion. Mail the coupon for 

yours today. 

AMERICAN 

SCHOOL 

OF AVIATION 
Dept. 1461 

3601 Michigan Ave., Chicago, Ill. 





' 
1 American School of Aviation 

| Dept. 1461, 3601 Michigan Ave. 

j Chicago, IIL 

r Without any obligation please send me 
j FREE booklet, Opportunities in the Airplane 
j Industry. Also information about your 
1 Home Study Course in Practical Aviation. 
i 
I 
' 
' 
: 
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A ERONAUTICS, the new name of Popular Aviation, makes its ap- 


pearance for the first time on this month’s cover. It is our belief 


that the thousands of readers whose interest have made this maga- 


zine what it is will welcome the change of name. 


AERONAUTICS will gradually replace the name “Popular Aviation,” which, 
having served its purpose, must give way to a title more in keeping with 
the character of the magazine and the interest of its readers and advertisers 
The old name will appear with the new for a few months more until read- 


ers become accustomed to the change 


AERONAUTICS, as a title, has the advantage of a wider meaning. It re 
flects more accurately the purposes and policies back of this publication, 
which, in its comparatively short life, has attained a greater circulation, by 
forty per cent, than any other publication in the field. 


AERONAUTICS, the magazine, does not contemplate any change in the 
policies, which, in part, have been responsible for its phenomenal growth, 
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NAN b : : 
A”) ut rather an amplification and extension of these policies. The same 
4G readable type of articles will be continued, with the addition of more tech- 
07 nical material of especial interest to those readers whose advice and support 
Ae) have been given so generously. There will be special features written by 
> outstanding figures in the aeronautical industry. 
64 | ; 
pel! AERONAUTICS will announce, next month, a policy inaugurated for the 
44 protection of both readers and advertisers, which we believe will have an 

| 44 important and far-reaching effect of great benefit to aeronautics 

| al AERONAUTICS is a peculiarly fitting title, as it was borne by one of the 
A pioneer magazines, and now will be carried by the first magazine in point 
pel of circulation. We pledge ourselves to carry on the high ideals of those 
iy | earlier men of vision who were handicapped by popular apathy and thus 
Ww prevented from developing “Aeronautics” into the power it deserved to be 
os With your help we will make the new AERONAUTICS its true successor in 
Sy | every way. 
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‘STEADY NERVES « of the be PLANE! 
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1) ENGINE CONTROL 
TYPE B-3 


Made to U. S. Army Air Services 
specifications. Baked black enamel 
body. Parkerized steel levers. Bake- 
lite knobs marked for Throttle, 
Spark, and Carburetor Mixture. 
Weight 1% Ibs. 
Price Non Luminous $12.00 
Luminous $15.50 
(2) FUEL STRAINER 
TYPE C-1 
Meets U. S. Army Air Corps speci- 
fications. Die cast aluminum bedy, 
brass fittings. 
Weight 14 oss. Price $9.00 
(3) OIL PRESSURE GAUGE 
TYPE D 


Exceptionally rugged construction. 
Black case, moisture and dust proof, 
Non-corrosive movement. Pipe con- 
nection in center at rear. Standard 
range 0-120 Ibs. 

Weight 6 ozs. Price $2.00 


(4) TEMPERATURE GAUGE 
TYPE G 


Distance reading type, provided with 
capillary tubing and expansion bulb 
with standard thread connections. 
Non-corrosive movement, Standard 
range 32-212° F. Standard length of 
capillary tubing 10 ft. Special 
lengths on request. 
Weight with 10 ft. of tubing 15 ozs. 
Price $6.00 


(5) COMPASS 
TYPE F 
Star Pathfinder Compass of magnetic 
type. Built-in compensating unit. 
Spherical magnifying cover lens 
gives great visibility. Electric light 
attachment supplied when required. 
Mounts flush with instrument board. 
Cover plate removable without de- 
taching compass from 
board. Compensating 
units easily accessible, 
all adjustments can be 
made from front. 
Weight 2 lbs., 8 oss. 
Price $65.00 


(10) NAVIGATION 
LIGHTS 


Conform with U. 8.» 
Dept. of Com. regula- DR 
tions for night flying. ~~“ 
Bases are die castings. »_.. 
Stream line shaped 

of special transparent 
material. 2 ~=contact 
plugs in base. Socket 
for mounting on wing. 
Furnished in sets of 3 
with 12 volt Mazda 
lamps for starboard, 
port, and aft mounting. 


Weight (set of 3) 15 oss. 
Price $15.00 


CONSG 
INSTR 





Western Representative 


M. E. HULSE, 5391 Broadway, Oakland, Calif. 


Please mention Popular Aviation when writing to advertisers 


COMMERCIAL AIRCRAFT USE CONSOLIDATED 
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elping to make 
aviation safe 


(6) AIR SPEED INDICATOR 
TYPE N 


New U. S. Navy design. Movement 
Army and Navy Air Services stand- 
ard. Non-corrosive Bakelite case. 
Complete with Pitot Static tube. Dial 
2%” in diameter. Standard range 
0-160 m. p. h. 

Weight 8 ozs. Price $50.00 


(7) ALTIMETER 


Designed as suggested by U. S. Bu- 
reau of Standards and National 
Advisory Committee for Aeronautics. 
Equipped with barometer setting 
scale. Scale 344” in diameter, uni- 
formly graduated from 0-20,000 ft. 
Provided with knurled knob for ad- 
justment of “O” position. 


Weight 1 oz. Price $60.00 


(8) LANDING LIGHTS 
Conform with present specifications 
for night flying. Candle power 
ranges as high as 250,000. Stream 
lined metal body, brackets for 
mounting to wings. Lens easily re- 
movable, internal parts readily 
accessible. Furnished in sets of 
two, each light having a lamp 
rated at 12 volts, 35 amperes. 

Weight (set of 2) 20 Ibs. 

Price $150.00 


(9) JONES TACHOMETER 
TYPE B 


Only centrifugal instrument embody- 
ing a perfectly uniform scale over 
entire dial. Scale of greater length 
and openness than on any other 
similar instrument. Head and flex- 
ible shaft connections S. A. E. 
standard. No adapters required for 
operation. Many different speed 
ranges available. 

Price $45.00 


Weight 45 ozs. 






DATED 
ENTS 


CONSOLIDATED INSTRUMENT CO. OF AMERICA, Inc. 
305 East 47th Street, New York City 


INSTRUMENTS 
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General view of International Aeronautical Exposition held in Chicago Dec. 1 to 9, 1928. 


Jnternational -Aeronautical 


HIGHLY significant demon- 
stration of the progress 
which has been made in the 


development of commercial aviation 
in the United States during the last 
two and a half years, was given the 
world at large in the International 
Aeronautical Exposition which was 
held in the Chicago Coliseum, De- 
cember 1 to 9, 1928. Seventy-eight 
planes were on display in the booths 
of 55 manufacturers and operators. 
Engines varying from the hexagon 
air-cooled 600 h.p. Curtiss Chieftain 
to the tiny Henderson motorcycle 
motor rebuilt for service in the 
Heath parasol were exhibited. More 
than a hundred companies showed 
aircraft accessories. In point of size, 


Exposition 


the Chicago exhibition was the most 
ambitious which has yet been staged 
anywhere in the world. 

But more important than the mere 
number of planes and parts on ex- 
hibit was the fact that the exhibition 
represented almost exclusively air- 
craft developed and employed for 
civil use. Only four planes on the 
floor were designed for military pur- 
poses, and at least one of these was 
brought to Chicago as a substitute 
for a commercial type which the ex- 
hibitors intended to display. Mili- 
tary and naval aviation have ren- 
dered service of incalculable value to 
the cause of aeronautics, and will 
certainly continue to do so, but it is 
encouraging to consider that the 


point has been reached where strictly 
commercial stimulation is sufficient 
to promote the expansion and con- 
solidation of the aircraft industry. 
The interest taken by the public 
was very great. Besides those who 
attended the show for professional 
reasons, and excluding those who 
came in connection with the Inter- 
national Conference on Civil Aero- 
nautics, held in Washington the fol- 
lowing week, nearly 100,000 people 
viewed the planes. Persons of all 
degrees of aeronautical sophistica- 
tion wandered through the exhibi- 
tion halls, lingering before the 
booths, examining the airplanes, tap- 
ping the fabric on wings, and moving 
ailerons and elevators up and down. 
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Interior of Curtiss Robin mono- 
plane, looking aft from filot’'s 
seat to the passenger accommo- 
dations and luggage compart- 
ment, 


Air-minded little boys, wearing avi- 
ators’ helmets, made their way about 
with vast collections of printed mat- 
ter. The crowds were cheerful, in- 
terested, and apparently for the 
most part deeply impressed by what 
they saw. 

From the point of view of the ex- 
pert, there was much to be seen. 
Several planes, recently announced 
and not hitherto publicly displayed, 
were in the exhibition. The Fokker 
amphibian, suggestive of European 
design in the mounting of the motor 
over the wing and in the frank 
marine lines of the flying-boat fuse- 
lage, attracted a great deal of at- 
tention. The amphibian is designed 
to fly at a high speed of 125 m.p.h., 
and to cruise at 100 m.p.h., with a 
landing speed of 50 m.p.h., and a 
climb at sea level of 950 feet per 
minute. Gasoline consumption is at 
the rate of 25 gallons per hour, and 
the cruising range is 5 hours. The 
power plant is either a Wright Cy- 
clone 525 h.p. motor, or a Pratt and 
Whitney 500 h.p. Hornet. 

The design of the landing gear on 
the Fokker amphibian is of consid- 
erable interest because it represents 
an attempt to eliminate almost en- 
tirely the parasite resistance ordi- 
narily incidental to this part of 
airplane structure. In flight the 
wheels are retracted and completely 
withdrawn into duralumin stub 
wings, making the whole housing of 
some aerodynamic value. A more 
or less similar effort is made in the 
Simplex center wing monoplane. 

Three new Fairchild models made 
their first appearance at the show. 











Pofular Aviation 


The 41, a four-passenger cabin mon- 
oplane with folding wings, was 
perhaps the most important commer- 
cially, but of at least equal interest 
were the 71, a six-passenger cabin 
monoplane, similar to the 41 though 
larger, and the 21, a low-wing mono- 
plane designed for student-training. 
The plane is of especially sturdy 
construction, and embodies several 
safety features, including a landing 
gear with a tread of eight feet. The 
pilot and the student sit in tandem 
cockpits, so arranged as to afford the 
best possible range of vision. A 
five-cylinder, 80 h.p. Armstrong- 
Siddeley Genet radial motor is used. 

Two foreign planes which at- 
tracted large crowds were the de 
Havilland Moth biplane, fitted with 
the famous Handley-Page slotted 
wings, and the Aeromarine-Klemm 
monoplane, with the tiny nine-cyl- 
inder radial air-cooled Salmson en- 
gine. Both are to be sold on the 
American market, the Moth being 
built and offered for sale by an en- 
tirely American company, with head- 
quarters in New York. The Moth 
is powered with an 85 h.p. four-cyl- 
inder-in-line air-cooled de Havilland 


motor. Each of these planes has a 
well-established reputation abroad, 
the Aeromarine-Klemm having 


shown very well in the light plane 
races held at Orly, France, during 
September. The Moth has an im- 
pressive record of long distance 
flights to its credit, and has accom- 
plished more in the way of really 
strenuous flying than perhaps any 
other light plane. 

Among the more recently devel- 
oped planes shown at the exhibition 
was the Command-aire biplane, built 
in Little Rock, Arkansas. Two ships 
formed the Command-aire exhibit, 
one being fitted with an OX5 motor, 
and the other with a Walter air- 
cooled radial 120 hp. engine. 
Streamlined fairing aft of the cylin- 
ders in planes equipped with radial 
type motors, and slotted ailerons are 
features of the Command-aire mod- 
els. 

Open planes, for sport, pleasure, 
business, and training purposes, 
were very numerously displayed. 
One of the most striking exhibits of 
the show was the Waco 10 Sport 
model hung in a permanent banked 
climb at the north end of the Coli- 
seum. On the floor beneath were two 
other Wacos, one a standard straight 
wing model, powered with an 
Hispano-Suiza, a 150 h.p. water 
cooled engine, and the other a Sport 
10, similar to the plane hanging 
from the ceiling. The Sport Waco 
was used by John Livingston of the 
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Midwest Airways in winning the 
1928 Transcontinental Derby 
(Whirlwind motor class), and has 
taken several other important races 
during the past six months. It is a 
single-bay biplane of tapered “M-6” 
section, with a very wide center sec- 
tion. The plane is designed with a 
load factor based upon a power 
loading with motors up to 400 h.p., 
and is ordinarily equipped with a 
Wright Whirlwind J5 or J6. 

An Alexander Eaglerock was dis- 
played by the Trowel Post No. 160, 
Chicago, of the American Legion. 
This three-place biplane is powered 
with a Hisso A 150 h.p. motor, which 
gives it a high speed of 114.2 m.p.h., 
and a cruising speed of 100 m.p.h. 
Its fuel capacity is 70 gallons, and 
its normal range of flight is 575 
miles. * 

Two Stearman biplanes, both 
equipped with Whirlwinds, and two 
Consolidated biplanes, fitted with 
Warner Scarab motors, stood across 
the north room from the Eaglerock, 
and near a Kreider-Reisner 150 h.p. 
Comet motored biplane. In the 
Coliseum proper were an American 
Eagle three-place biplane with a 
Ryan Siemens motor, and a Travel 
Air Whirlwind, also designed to 
carry two passengers and pilot. A 
Spartan open biplane, powered with 
a 120-125 h.p. 9-cylinder radial air- 
cooled Walter motor, stood in the 
south hall. Nearby were three Swal- 
lows, one of them being the OX5 T. 
P. training model biplane which 
lands at less than 30 m.p.h. 

A Whirlwind Laird three-seater 
was shown in the Armory, as was 
also an Alliance Argo, powered with 








Miss Jean La Rene standing 
beside the folding wing Amer- 
ican Eagle light sport plane. 
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a 125 h.p. Hess Warrior 7-cylinder 
radial air-cooled motor. 

Many other types of airplanes fig- 
ured prominently in the great ex- 
hibit. There were very light biplanes 
and monoplanes, inexpensive to buy 
and easy to operate, large transport 
planes, amphibians with the appoint- 
ments of a yacht, mailplanes, a fly- 
ing boat, and aircraft intended for 
military service. 

Possibly more interesting to the 
average visitor than almost any 
other type on display were the light, 
low-priced, two-seater biplanes and 
monoplanes, open and closed. In the 
Armory were the Driggs Skylark, 
and the Arrow Sport, both two-place 
biplanes. In the Arrow the passen- 
ger and pilot sit side by side; in the 
Skylark they sit in tandem cockpits. 
The Arrow is outfitted with a Le 
Blond 60 h.p. motor, while the Sky- 
lark employs its own 4-cylinder in- 
line, inverted air-cooled 60 h.p. en- 
gine. Also in the Armory was the 
Heath parasol, small single-seater 
monoplane powered with an adapta- 
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Monocoach flies the Velie 9-cylinder 
radial engine. 

One of the few single-seaters at 
the exhibition was the Szekely Fly- 
ing Dutchman, a low wing, open 
cockpit monoplane, made in Holland, 
Michigan. This plane is furnished 
with a Szekely 40 h.p. radial air 
cooled 3-cylinder motor, cruises at 80 
m.p.h., and lands at 30 m.p.h. The 
motor is advertised to fly the ship 30 
miles on a gallon of gasoline. A 
two-place biplane with folding wings, 
powered with either a Szekely 40 h.p. 





Command-aire biplane with 
streamline fairing behind the 
Walter motor. 





tion of the Henderson motorcycle 
engine. 

The Mohawk Pinto received its 
Approved Type Certificate from the 
Department of Commerce during the 
show. The Pinto is a two-seater, 
low wing monoplane, equipped with 
a Velie 60 h.p. radial air-cooled mo- 
tor. The Cavalier, built by the Star 
Aircraft Company of Bartlesville, 
Oklahoma, also uses the Velie motor. 
This plane is a cabin monoplane, ar- 
ranged to accommodate two people 
sitting side by side. Dual control is, 
of course, optional. 

The Mono-Aircraft Corp. of Mo- 
line, Ill., had three models on display. 
The Monocoupe, a two-seater cabin 
monoplane, and a Monoprep, a two- 
seater parasol monoplane, both use 
the Velie 5-cylinder motor. The 


or a Le Blond 60 h.p. motor was 
shown by the American Eagle Com- 
pany. This plane is notable for its 
low price and remarkable perform- 
ance. 

The Phantom Knight biplane, the 
Monarch OX5 biplane, the Mercury 
monoplane, the Wallace Touroplane 
with an OX5, and the Acme folding 
wing monoplane with a Velie motor 
were among the moderate priced 
ships on exhibition. 

Planes designed for service with 


Fairchild folding wing cabin 
monoplane introduced at the 
Chicago show. This is the 71, a 
seven passenger transport. 





transport operators made up the 
largest single group at the exposi- 
tion. Dominating one whole side of 
the Coliseum were two Ford tri- 
motor all metal monoplanes. One of 
these was displayed by the National 
Air Transport, and the other con- 
tained an exhibit of canned goods ar- 
ranged by Reid, Murdoch and Com- 
pany. The N. A. T. plane is to be 
placed in passenger and mail service 
between New York and Chicago. 
Many a visitor to the aircraft show, 
weary with the responsibility of see- 
ing and assimilating the whole expo- 
sition in one evening, permitted him- 
self at least a quiet sigh at sight of 
a Pullman berth, fully made up with 
blankets and pillows, in the cabin of 
the “City of Columbus.” The uphol- 
stery and furnishings in the cabin 
of this Ford transport are more sug- 
gestive of a club-car on a crack train 
than of the interior of an airplane. 

The Reid, Murdoch grocery dis- 
play is to be flown from city to city, 
showing grocers and customers dif- 
ferent methods of displaying goods. 
About 500 cans of fruit, vegetables, 
sardines and other groceries, plain 
and fancy, make up the outfit to be 
carried, 

Names familiar to everyone were 





Mercury monoplane in the 
Armory, equipped with snow- 
shoes and wheels. 
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Anthony H. G. Fokker, designer, 
climbing out of the new am- 
phibian after a test flight. At 
the right stands J. Steckel, 
project engineer. 








represented in the cabin planes on 
view in the south end of the Coli 
seum. Two Ryan-Mahoney mono 
planes, equipped with Whirlwind 
J5 motors, and in general construc- 


tion very similar to “The Spirit of 


St. Louis,” and a Bellanca Whirl- 
wind monoplane of the type flown by 
Chamberlin to Germany, were prom- 
inently displayed. A Fokker Super- 
universal, flying a total useful load 
of 2,150 Ibs. at a cruising speed of 
118 m.p.h., with a Wasp motor, stood 
near the Fokker amphibian already 
described. 

Two Curtiss Robins, put on view 
by the Curtiss Flying Service, and 
the Curtiss-Robertson Airplane Man- 
ufacturing Company, and powered 
with a Curtiss water-cooled 90 h.p. 
OX5 motor, and a Curtiss 170 h.p 
6-cylinder radial air-cooled Chal- 
lenger engine, were interesting to 
many. The Robin is a three-place 
cabin monoplane; powered with the 
OX5, it has a high speed of 100 
m.p.h., and a cruising speed of 82 
m.p.h. With a Challenger it flies at 
a top speed of 115 m.p.h., and cruises 
at 92 m.p.h. 

Two Cessna monoplanes were the 
exhibit offered by Clyde V. Cessna 
of Wichita, Kansas. One was a four- 
passenger model, powered with a 
Warner Scarab engine. The other, a 
six-passenger plane, is flown with a 
Whirlwind. 


Also from Wichita were the two 
planes of the Travel Air Company. 
Besides the biplane there was a cabin 
monoplane, equipped with a Whirl- 
wind motor. The Travel Air mono- 
plane is intended to carry two pilots 
and four passengers, at a high speed 
of 120 m.p.h. and a cruising speed 
of 105 m.p.h. The rate of climb is 
700 f.p.m. at sea level, and the cruis- 
725 


ing radius is approximately 
miles. A similar type of Travel Air 
monoplane, piloted by Arthur T. 


Goebel, won the Dole race to Hawaii. 

Of special interest to a large per- 
centage of those attending the expo- 
sition was the General Aircraft Com- 
pany’s Aristocrat cabin monoplane, 
displayed in the south room. This 
plane, with a Warner motor and slot- 
ted ailerons, is about to be put into 
quantity production. The General 
Aircraft Company announce plans 
for producing about 300 Aristocrats 
in 1929. Larger monoplane models 





January, 1929 


are also scheduled to go into produc- 
tion during the year, and the com- 
pany will build at least as many of 
the Courier eight-place transport 
series as of the smaller Aristocrats. 
The Aristocrat, a three-place cabin 
monoplane, is notable as the only 
small plane to be included in the 
equipment of the Byrd Antarctic 
Expedition. 

Cabin biplanes were shown by E. 
M. Laird of Chicago, and the Butler 
Aircraft Corporation of Kansas 
City, Mo. The Laird plane is a six- 
place, Wasp motored transport, and 
the Butler biplane is a four-place, 
Whirlwind motored model. The But- 
ler Aircraft Corporation feature 
semi-steel construction, in conjunc- 
tion with spruce wing beams and 
fabric covering. Besides cabin bi- 
planes and the Whirlwind three-place 
open cockpit model manufactured by 
the Laird company, and already de- 
scribed, one other Laird high speed 
plane is built. This is known as the 
LCR, and attains a high speed of 
150 m.p.h., and a cruising speed of 
120 m.p.h. It is a three-seater, open 
cockpit biplane, and is equipped with 
a Whirlwind J5. The J6 will give 
even better performance. 

The bright orange Lockheed Vega 
which stood in the Armory attracted 
many visitors. Powered with a 
Wright Whirlwind motor, this ship 
is exceptionally fast. The high speed 
characteristic is the result of the ex- 
tremely clean lines of the fuselage 
and wings. Rigid cantilever con- 
struction in the wing has eliminated 
struts, and the fuselage is almost 
perfectly streamlined. The plywood 
monococque material used through- 
out, heavily painted until its surface 
resembles the rich, hard finish of lac- 
quer, gives the plane an attractive 





Three place Spartan biflane 
with Walter motor. Note the 
absence of stagger in the wings. 
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appearance. Capt. Sir George H. 
Wilkins has a Lockheed Vega with 
him in the Antarctic. 

Two Stinson Detroiters, powered 
with Whirlwind motors, of the type 
used by Brock and Schlee in their 
Detroit to Tokyo flight in 1927, were 
on the floor near the Travel Air ex- 
hibit. The Stinson Detroiter is a 
general service plane, adapted for 
passenger and express carriage. The 
Thompson Aeronautical Corporation, 
yperating a passenger, mail and ex- 
press line out of Chicago to Michigan 
points, uses Stinson aircraft. 

Appropriately placed close to the 
Ford all-metal tri-motor transport of 
the N. A. T. stood a Hamilton metal 
monoplane. This is the type of plane 
employed in the Chicago-Cleveland 
service of the Universal Airlines. It 
is entirely constructed of duralumin 
and steel, and incorporates in the de- 
sign of its cabin interior every fea- 
ture calculated to increase the com- 
fort of passengers. 

Air-mail is flown between Chi- 
cago and San Francisco by the 
Boeing Air Transport, Inc., of 
Seattle in special Boeing biplanes. 
From Seattle to Victoria Boeing 
Pacific Air Transport began carry- 
ing mail in a flying boat. A craft 
of this type formed the Boeing ex- 
hibit at the show. The hull and tail 
surfaces are of wood, giving the sea- 
going parts of the plane a very de- 
sirable resistance to the corrosive 





Interior of Fairchild ri. The 
view is taken looking forward 
from the pilot's seat. Note the 
compact assembly of instru- 


ments, 
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effects of salt spray. Equipped with 
a Pratt and Whitney Hornet motor, 
mounted with a pusher propeller 
above the lower wing, and providing 
space for a pilot, four passengers, 
and cargo, the plane is well adapted 
for transport service over large 
areas of water. 

A mailplane was also exhibited 
by Pitcairn Aircraft, Inc., of Phila- 
delphia. The Super-Mailwing is de- 
signed for high cruising speed, ma- 
neuverability, and economy of main- 
tenance. It uses the Wright Whirl- 
wind motor. Pitcarn Mailwings and 
Super-Mailwings are used on nine 
contract air mail routes. 

The Buhl display was composed of 
two Airsedans, one being the eight 
place cabin model, and the other 
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DeHavilland Gifsy moth 
banked in a turn over an English 
watercourse. The landplane 
type displayed at the Chicago 
exhibition had Handley-Page 


safety slots not shown here. 








the Special Airsedan with dual con- 
trol and space for two passengers 
and baggage. This plane has a 
sharply tapered lower wing. The 
Senior Airsedan uses a Wasp, Hor- 
net, or Cyclone motor, and the Spe- 
cial employs a Whirlwind. 

Among the larger open planes was 
a Gates-Day Standard, which, like 
the Buhl Airsedan, is a sesqui-plane. 
The Standard is a three-seater, and 
stocks a Hisso 180 h.p. water-cooled 
engine. The two largest open models 
shown were the big Great Lakes bi- 
plane, built at Cleveland by the 
Glenn L. Martin Company for the 
Navy, and the giant Keystone 
Army bomber. Both planes were of 
very special interest. The Great 
Lakes exhibit was uncovered, to 
show the all-metal construction of 
wings, controls, and fuselage. Al- 
though the plane on display is in- 
tended for naval use, the Great 
Lakes company is adapting the type 
to commercial service as a passenger 
transport. The 74 flies on a Hornet 
or Cyclone with a payload equal to 
its own weight. Besides the 74 an- 
other model is soon to be made 
available, for combined mail and pas- 
senger transport. This plane will 
carry two pilots, five passengers, and 
will have in addition space for mail 
and luggage. 

The Keystone bomber, fitted with 
two 450 h.p. Liberty water-cooled 
engines, was always surrounded by 
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Boeing flying boat with wooden 
hull and fusher type power 
plant. 








a crowd of visitors, eager to know 
whether the long red bombs in the 
bomb-racks slung under the fuselage 
were alive or not. 

The Keystone Aircraft Corpora 
tion, of Bristol, Pennsylvania, 
builders of the bomber, also manu- 
facture the Patrician, a new 20 
passenger cabin monoplane, with 
Pullman appointments and pursuit 
plane performance. Equipped with 
three Wright Cyclones, it makes a 
high speed of 151 m.p.h., and carries 
a pay load of 3,880 lbs. Through a 
recently consummated merger with 
the Loening airplane interests, the 
Keystone corporation now build the 
Loening amphibian, one of which 
was on display at the show. The 
Loening amphibian, with a Cyclone 
motor, accommodates eight passen- 
gers in its cruiser-like cabin, has a 
high speed of 130 m.p.h., and is 
equally at home on land or water. 

Very great interest was shown in 
the amphibian planes presented at 
the exhibition. Besides the Fokker 
and the Loening amphibians, one a 
monoplane and the other a biplane, 
there was the big Sikorsky sesqui- 
plane amphibian. This model, identi- 
fied commercially as the Sikorsky 
Amphibion, is powered with two 
Pratt and Whitney Wasps or Hor- 
nets. The motors are mounted side 
by side, above and to the side of the 
passenger cabin. It has an overall 
span of 71 ft. 8 in., a length overall 
of 40 ft. 3 in., and a height of 13 ft. 
10 in. With a capacity load of two 
pilots, eight passengers, and 680 
pounds of cargo, it has a high speed 
of 125 m.p.h., a cruising speed (at 
1,650 r.p.m.) of 110 m.p.h., and stalls 
at 55 m.p.h. It cruises five hours, 
or approximately 550 miles, with the 
standard gasoline supply, and climbs 


880 ft. during the first minute of 
flight. Other features of the per- 
formance of this ship are its ability 
to fly and climb on either engine 
alone, and to thus continue the flight 
its normal distance even in the event 
of the cutting out of one of the 
motors. 

Other than the Great Lakes- 
Martin Navy torpedo plane and the 
Keystone bomber, there were two 
military planes on display. One of 
these was the Navy fighter built four 
years ago by the Hall-Aluminum 
Aircraft Corporation of Buffalo. 
This plane was shown with its fabric 
stripped off to expose the metal 
structure. In spite of its four year 
service under conditions in the 
Navy, notably prejudicial to the life 
of an airplane, the plane showed al- 
most no corrosion or other signs of 
decay. 

One of the planes which could al- 
ways be identified at a distance by 
the number of people waiting in line 
for a chance to look into the cockpit, 
was the Vought Corsair, with two 
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gold stars on its fuselage, used by 
Rear Admiral William A. Moffett, 
U. S. N., Chief of the Navy Bureau 
of Aeronautics, as his high speed 
“office.” The after cockpit is fitted 
with a small desk. The Corsair has 
long been one of the most important 
units of American naval aviation, 
but only very recently has it been 
offered the public as a high per- 
formance open sport or business 
plane. It is powered with a Wasp, 
and is normally arranged to carry 
one or two persons. 

Scarcely of interest to the 
general visitor than the planes them- 


less 


selves were the motors. Eighteen 
different manufacturers had their 
products on display. There were 


radial air-cooled motors shown by 
the Axelson Machine Company of 
Los Angeles; the E. W. Bliss Com- 
pany of Brooklyn -(Bristol Jupiter) ; 
the Curtiss Aeroplane and Motor 
Company of Garden City, Long 
Island; the Fairchild Aviation Cor- 
poration, Farmingdale, L. I.; K. G. 
Frank of New York (Siemens- 
Halske); Kinner Airplane Motor 
Company of Glendale, California; 
Pratt and Whitney Aircraft Com- 
pany, Hartford, Conn.; Spartan 
Aircraft Corporation (Walter), of 
Tulsa, Oklahoma; Szekely Aircraft 
Corp., of Holland, Michigan; Velie 
Motors Corp., of Moline, Illinois; 
Warner Aircraft Corp., of Detroit, 
Mich.; and the Wright Aeronautical 
Corp., of Paterson, N. J. The 
Salmson and Hess-Warrior motors 
were shown in planes. 

Air-cooled motors with cylinders 





Geared Hornet 525 hp. nine 
cylinder radial air-cooled motor 
in the Pratt and Whitney ex- 
hibit at Chicago. 


PRATT & WHITNEY AIRCRAFT CO 


HARTFORD CONNECTICUT 








29 








January, 1929 


in line were shown by Campbell, 
Peterson and Company (Cirrus), 
and installed in the de Havilland 
Moth (Gipsy Water cooled line 
motors besides the familiar OX5 
were on display in the Curtiss booth, 
and several planes stocked Hispano- 
Suiza’s and Liberty motors. 

The Pratt and Whitney geared 
Hornet 525 h.p. radial air-cooled 
motor was one of the most interest- 
ing offerings. The engine has a dis- 
placement of 1,690 cubic inches, 
develops its maximum rated horse- 
power at 1,900 r.p.m. crankspeed, 
and weighs 835 Ibs. Its fuel con- 
sumption, in lbs. per h.p. hour, is 
approximately .60 at rated power, 
and its oil consumption is .035. Like 
the direct drive Hornet, the geared 
Hornet has nine cylinders, the bore 
and stroke being 6.125 inches and 
6.1375 inches, respectively, also as in 
the direct drive model. 

Much attention was paid to the 
new Wright series of J6 Whirlwinds. 
The 300 h.p. 9-cylinder motor is par- 
ticularly notable, since it produces 
a fourth again as much power as its 
distinguished predecessor, the J5, 
though it weighs fifteen pounds less. 
Two other motors, both making their 
public appearance for the first time 
at the Chicago show, are of very 
great interest The 7-cylinder 
Whirlwind has the same horsepower 
rating as the old 9-cylinder J5. At 
2,000 r.p.m. it delivers 225 brake 
horsepower. The 5-cylinder model 
R-540 is listed at 150 h.p. 

All of the new Whirlwinds have 
cylinders with a bore of 5 inches 
and a stroke of 5% inches, giving a 
compression ratio of 5.1 to 1. Their 
displacements are as follows: 9-cyl- 
inches; 7-cylinder, 


inder, 975 cubic 





Stearman biflane with Whirl- 
wind motor. This type 1s a high 
performance sport or mail plane. 
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756 cubic inches; 5-cylinder, 540 
cubic inches. 

The Velie L-9 aircraft engine, 
shown at the exhibition, has per- 
formed very satisfactorily in tests 
both in the Monocoach and in a 
Travel Air. It is especially designed 
for four-place ships and is furnished 
as standard equipment in the Mono- 
coach. Bore and stroke are both 44% 
inches, giving a piston displacement 
of 644 cubic inches. The compres- 
sion ratio is 5.2, and the motor de- 
velops 180 h.p. at 1,900 r.p.m. The 
weight of the engine dry, without 
hub or starter, is 477 lbs. or 2.66 lbs. 
per h.p. Fuel consumption is at the 
rate of .55 lb. per h.p. hour. 


Prominent among the motors of 
its class was the Warner Scarab, a 
7-cylinder radial air-cooled engine 
developing 110 h.p. at 1,850 r.p.m. 
Many of the planes in the show, in- 
cluding among others the G. A. C. 
Aristocrat, the Cessna, and _ the 





J. H. Steenson (left), John Mac- 
Phail (center), and Roger Q. 
Williams (right), in front of the 
G. A. C. 3 place cabin Aristocrat. 





Consolidated Husky Junior, were 
equipped with Warner motors. The 
Scarab took the first four places in 
the New York-Los Angeles Class 
“A” Air Derby the first three places 
in the Cincinnati Air Derby, Class 
“A,” and third place in the National 
Air Tour, thus demonstrating very 
clearly exceptional reliability. 

A very great variety of exhibits 
were assembled by the manufac- 
turers of accessories. Instruments, 
maps, lumber, spark plugs, lights 
and markers, sheet metal, insulation, 
wheels and brakes, paints and 
dopes, clothing, spray guns, starters, 
tools, drop forgings, batteries, cam- 
eras, wooden and metal propellers, 
derricks, steel tubing, ball-bearings, 
goggles, seat cushions, unbreakable 
glass, fire extinguishers, windshield 
wipers, carburetors, and at least 
twice as many other products 
adapted in one way or another to air- 
planes or their operation were in- 
cluded in the accessories booths. 
Aviation schools, refiners of oil and 
gasoline, parachute, magneto, and 
fabric manufacturers all had repre- 
sentatives at the show. There was 
probably no department of utility 
and interest in the aeronautical in- 
dustry without spokesmen and ex- 
hibits. Aviation in the United States 
is no longer merely adolescent; on 
its twenty-fifth birthday it can hon- 
estly claim to have reached its 
majority. 
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“hy Not ‘Retail eA irplanes? 


By Robert S. Clary 


gling automobile industry would in 


HE airplane industry, in its 

] growth and appeal to the pub- 

lic’s imagination, is closely 
paralleling that of the automobile 
industry in its formative years. 
Much of the business history of 
the automobile undoubtedly will be 
repeated in the business of manu- 
faeturing, selling and operating air- 
planes. These two assertions are 
strong, it is true. But they are 
founded on rock-ribbed, irrefutable 
fact. 

Thirty years ago, when the total 
annual automobile production of the 
United States was only 2,500 and 
the total registration just 3,200, no 
one would have dared predict that 
46,254,631 Americans would learn to 
drive a motor car by 1928! At that 
time no business man would have 
dared prophesy that the then strug- 


three brief decades increase the 
wholesale value of its production 
from less than five million dollars to 
the titanic total of $4,247,800,743 
per year! No dealer or distributor 
would have even dared to hope that 
motor cars would ever constitute 
11.6 per cent of the whole nation’s 
entire retail business! 

Yet, today we have 29,505,475 mo- 
tor vehicles in operation daily trans- 
porting men, mail, money and 
merchandise. And leading econo- 
mists predict that automobile his- 
tory will be repeated in the airplane 
business. What does this mean to 
the present or prospective airplane 
dealer or distributor? It means 
golden opportunity. Let’s examine 
this opportunity. 

Aviation statistics for the past 


year are, of course, not yet com- 
plete; but it is believed that the vol- 
ume of business of the principal air- 
plane manufacturers will be about 
300 per cent greater than in 1927, 
the former record year. And many 
feel certain that the 1929 output of 
planes will show as large an increase 
over 1928. 

A leading statistical organiza- 
tion recently made a survey of the 
companies engaged in the airplane 
business—listing some 65 whose 
scale of production and earning 
power proved them worthy of being 
analyzed—and came to the conclu- 
sion that probably less than 20 of 
these manufacturers will account 
for 95 per cent of the 1928 output. 
Obviously a dealer or distributor 
franchise from one of these 20 deal- 
ers will be more valuable than a 
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franchise from one of the lesser 
companies—but all of these 20 have 
very valuable territories available; 
and there are 120 other airplane fac- 


tories in America which have open- 


ings of pregnant promise for 
distributors and dealers. 

Who can say how soon a fran- 
hise from any these 140 


American manufacturers 
will be just as valuable as the Buick 
franchises of C. C. Coddington of 
A. S. Eldridge of Seattle, 
Leyman of Cincinnati, H. E. 


alrcralt 


Charlotte, 


a. 


Sides of Lincoln, G. G. G. Peckham 
of Cleveland, C. S. Howard of San 
Francisco, A. G. Randall of Salt 


Lake City, Grey S. Garber of Sagi- 


naw, H. K. Noyes Boston, H. E. 
Pence of Minneapolis, C. L. Whiting . 
of Rochester, or F. W. A. Vesper of 
St. Louis? These twelve pioneer 
Buick distributors, known _ today 
throughout the tomotive world, 


are selling $140,000,000.00 worth of 
and drawing 
on every dol- 


automobiles 
down a fat commiss 
lar’s worth they 

During the calendar 1927, 


according to the | nited States De- 


ner +7 
per yeal 


sell 


year 


partment of Commerce, the aircraft 
manufacturing industry proper pro- 
luced 1,828 airplanes—valued at 
$14,131,225—an increase of 59 per 
cent over 1926. Moreover the de- 


partment itself admits that this rap- 
idly increasing nd for aircraft 
represents but the initial 
new industry; 

and civil avia- 


dema 
produc- 


f for since 


tion of a 


the war, commercial 
tion has been operating mainly on 
war surplus. 

The demand for modern planes, 


¢ 


the diminution of war 
development of better 


supply, the 
engines, and 


the application of Federal inspec- 
tion—combined with the widespread 
acknowledgment of the airplane in 


increase 


life, 


business promises an 
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Fairchild 21 two place low wing 
training monoplane. The motor 
is an 80 h.p. five cylinder radial 
air cooled Armstrong-Siddeley 
Genet. 





of which any estimate must be but 
a guess, y 4 
It is entirely possible, however, 


that by 1958—and perhaps by 1948 

aircraft production in the United 
States will exceed 3,573,671 planes 
a year. This means $4,247,800,743 
worth of airplanes, for selling which 
distributors and dealers will receive 
many millions of dollars in commis- 
sions. 

“All right,” you 
that the future of aviation is prom- 
ising, but how about the immediate 


say. “I grant 


present? What are the opportuni- 
ties right now for retailing air 
planes ?” 

Let’s see what some of the air- 
craft manufacturers have to offer. 

The Mahoney-Ryan Aircraft Cor- 
poration of St. Louis, builders of 
Lindbergh’s “Spirit of St. Louis,” 


have an established distributing or- 





Swallow training hplane. 
Equipped with an OX5 this plane 
has a high speed of 90 m.p.h., 
and lands at less than 30 m.p.h. 
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entire 


the 
United States and five foreign coun- 


ganization covering 
tries. They report an export busi- 
ness of nearly ten per cent of their 
total output and hope to increase 
this percentage during the winter 
months by concentrating on the Cen- 
tral American and South American 
markets. Their twenty-five retail 
outlets consist largely of incorpo- 
rated air transportation and distrib- 
uting companies, who, although they 
have invested cautiously, are never- 
theless in the business to stay and 
have ample finances to carry them 
over any flat spots the industry may 
experience during the next five or 
ten years. Many of these dealers 
were former automobile distributors 
and dealers with a wide and varied 
experience in automotive lines. The 
majority of the distributors main- 
tain downtown showrooms or offices 
in addition to the regular hangar 
equipment on the field and a field 
itself. 

Since the construction of the 
“Spirit of St. Louis” the Mahoney- 
Ryan Aircraft Corporation has sold 
through its twenty-five distributing 
outlets $2,250,000 worth of planes. 
This represents 186 airplanes sold 
over a period of eighteen months. 
The leading distributor, The Mutual 
Aircraft Corporation of Los An- 
geles, with 11 western states in 
their franchise, handled the bulk of 
this distribution, the gross sales in 
their territory approximating $230,- 
000. Since that time the growth of 
aviation in the west has made it 
impossible to handle that large a 
dealership; so they now have four 
states. 

As to the actual earnings of a 
dealer, it is encouraging to remem- 
ber that this is the one phase of avia- 
tion which makes pioneering much 
easier than was the case with early 
automobile dealers who found them- 
selves financially unable to make a 
go of an automobile franchise. Air- 
plane distributors can make their 
demonstrators not only carry over- 
head and sales expense but actually 
make a profit. The Mutual Aircraft 
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Corporation, in addition to handling 
parts and service, maintains a 
freight airline between Los Angeles 
and San Francisco. They carry 
daily 800 pounds of newspapers for 
the Los Angeles Times from Los 
Angeles to San Francisco and Oak- 
land, 400 miles distant, to be 
sold alongside the morning papers 
printed in those cities. 

Other distributors are putting 
their demonstrators to similar uses, 
such as taxi airplane service, student 
instruction, cross country flying, and 
airlines. Occasionally an airmail 
contractor will take the agency for 
a plane at one end or the other of 
his route. The sightseeing air taxi 
service alone often nets a distribu- 
tor $500 to $1000 during a single 
week-end. 

Practically all airplane distribu- 
tors are on a 20 per cent discount 
basis with the manufacturing com- 
panies. This discount often applies 
to accessories and parts used on the 
plane they handle. Some of the 
larger manufacturing companies re- 
quire a thousand dollar deposit with 
each contract, and a clause specify- 
ing the number of deliveries to be 
made within a twelve months’ period. 

One plane a month will usually 
give the distributor the maximum 
discount. Manufacturers are liberal 
in their attitude towards contracts: 
if a distributor can not dispose of 
the number of planes specified in 
his contract, the manufacturer will 
send factory representatives into 
that territory to determine reasons 
for slow sales; and occasionally the 
factory representative can actually 
sell more planes than the distribu- 
tor. 

Thus far, Mahoney-Ryan sales 
have been on a deposit and cash 
upon delivery basis. A time pay- 
ment plan, however, has been in 


Waco 10 with Whirlwind motor. 
Note divided type landing gear. 





effect for some time with many dis- 
tributors, and the following is con- 
sidered the correct way to handle 
time payments: The distributor 
takes a deposit on the plane, usually 
$5,000, the remainder payable in 
twelve months. The remaining 
$7,200 can be handled either by in- 
surance or by a mortgage on prop- 
erty of the purchaser until the pay- 
ments have been made. 

“Within ten years, aviation will 
be more firmly established than the 





Governor-elect Kohler of Wis- 
consin beside the Ryan-Ma- 
honey cabin monoplane in which 
he did most of his recent cam- 
paign travelling. 
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marine industry but not quite as 
well established as the automobile 
industry,” predicts Mahoney-Ryan. 
“Furthermore, aviation will not take 
the place of the automobile. Within 
fifty mile areas the automobile will 
be the most practical method of 
transportation; from fifty to five 
thousand miles, airplanes will really 
hit their stride, but there are many 
in the older generation who will 
never ride in an airplane. Ten years 
hence is too soon a time to predict 
the general and absolute adoption of 
the airplane, but in twenty years we 
will wonder how the people of the 
last generation ever got along with- 
out it.” 

The Stout Metal Aircraft Com- 


«pany of Detroit, Division of Ford 
have no dealers ‘ 


Motor Company, 
handling the sale of Ford planes, 
nor do they have any financial ar- 
rangements for partial or time pay- 
ments. At present their planes are 
all of the large tri-motored type 
which require a special contract. 
Their market, therefore, is limited 
to airlines and large corporations; 
and so far, all their sales have been 
handled either direct from their 
Dearborn office or in a few instances 
through Ford and Lincoln dealers. 
The Stout Company does not believe 
that the airplane manufacturer can 
afford yet to get into the actual part- 
time payment in the sale of planes, 
but believes this will be handled by 
finance corporations as is done in 
the motor car business. (In fact, this 
is already being done in numerous 
instances. ) 

“There is a great field in commer- 
cial aviation—either from a selling 
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standpoint or from the operation 
end,” the Ford Company further 
states; “and this opportunity is lim- 
ited only by the capacity of the firm 
or individual tackling it. The ad- 
vance in the use of airplanes for 
commercial work has been greater 
than that in any other line of com- 
mercial transportation in history 
during as short a period of time. 
We believe it is only in its infancy, 
and that the possibilities have 
hardly been scratched.” 

The Fairchild Airplane Manufac- 
turing Corporation, of Farmingdale, 
N. Y., now has more than forty re- 
tail outlets; and since their present 
line is confined to two models, in 
order to maintain a selling organi- 
zation their dealers have had to 
represent other planes at lower 
prices. Their terms today are 25 
per cent cash with order and bal- 
ance upon notification that the plane 
is ready for delivery. 

In the main, this company sells 
through dealers, although they have 
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mainly military aircraft. Now, how- 
ever, they are entering the commer- 
cial field and developing a _ sales 
organization for this purpose. No 
definite information concerning their 
sales organization will be available 
until their plans have been more 
fully matured. 

A similar case is that of the Glenn 
L. Martin Company, of Cleveland, 
which at this time finds its entire 
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Whirlwind Waco with model 9 
landing gear. 





just sent out three special repre- 
sentatives with planes on a tour 
visiting airports with two purposes 
in mind—good will, and demonstra- 
tion of Fairchild products to pros- 
pective purchasers. 

The company believes that the fu- 
ture of the individual or firm going 
into airplane retailing as a dealer 
or distributor, has the same future 
as the automobile offered twenty 
years ago—if the proper manufac- 
turer is represented. 

“Aviation is an infant giant,” in 
their opinion. “Ten years hence, it 
will be taken as a matter of course— 
just as we accept today the tele- 
phone, radio and automobile.” 

The Curtiss Aeroplane and Motor 
Company of Garden City, Long 
Island, N. Y., one of the oldest air- 
craft manufacturers in America, for 
some time past has been producing 


capacity taken up with the manufac- 
ture of Government planes for the 
U. S. Navy. At present they are 
working on an order for 102 three- 
purpose planes; but they expect to 
deliver commercial planes about two 
years hence. 

The Advance Aircraft (Troy, 
Ohio) Company’s method of selling 
Waco airplanes is through a system 


American Eagle airplane with 


OX 5 motor. 





The entire United 
under exclusive 


of distributors. 
States is covered 
sales contracts by a group of 37 
major distributors. Each of these 
distributors has a number of asso- 
ciate dealers in his territory, de- 
pending upon the logical market divi- 
sions of the territory. 

It has been this company’s policy 
to refrain from appointing too many 
dealers in a given territory, as their 
first interest is to make sure that 
each distributor and dealer is finding 
the selling of Waco airplanes profit- 
able to himself. In some parts of the 
country, this means large territories 
for dealers; in other parts, it may 
mean the more intensive working of 
a smaller territory. 

One of their distributors, the Mid- 
west Airways Corporation of Aurora 
and Monmouth, Illinois, and Water- 
too, Iowa, has a list on the bulletin 
board of 107 new Waco airplane 
sales. The distributor at Buffalo has 
sold approximately 60 Wacos. 

Although Waco sales to dis- 
tributors and dealers are strictly 

(Continued on page 113) 








Alexander Eaglerock powered 
with a Hisso A water-cooled 
engine. 
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Dornier Super-Wal flying boat at the dock at Kastruf Field, Copenhagen. 


HOUGH air lines connecting 
| Denmark with the Scandina- 
vian Peninsula and the Con- 
tinent have been in operation for 
some time by foreign companies, the 
establishment of a Danish air line 
has been comparatively recent. In 
the spring of 1926 the Det Danske 
Luftfartselskab A.S. was formed 
with a government subsidy to finance 
it and during the first few months 
of its existence made several experi- 
mental flights to determine how it 
could best serve the public with its 
small fleet of planes, most of which 
at that time were five passenger Fok- 
kers. Among these experimental 
flights was one made in April of 
1926 to Amsterdam by way of Ham- 
burg from Copenhagen which had as 
its object investigation of the pos- 
sibilities of establishing such a line 
to allow quick air connection for 
London by the Imperial Airways and 
for Paris by the Farman Line from 
Amsterdam. The Danes were at all 
times anxious to establish a quick 
service between these two cities and 
Copenhagen. Ordinary transporta- 
tion between Copenhagen and Paris 
requires about twenty-six hours 
while the commercial aeroplane can 
accomplish this journey in eight. An 
even greater amount of time can like- 
wise be saved by the use of the air 
service to London. 
Service for passengers on the Dan- 


By Paul E. Lamarche, Jr. 


ish Line was postponed until later 
and it was arranged with the In- 
ternational Air Traffic Association, 
of which the line are members, that 
they would be able to make the con- 
nections with the same two foreign 
air lines for London and Paris at 
Cologne. There was some delay be- 
fore Copenhagen-Hamburg- 
Cologne service could operate, for a 
permission to fly over the Ruhr Dis- 
trict was necessary. This was finally 
granted to them by the Commission 
Aéronautique Interalliée and the line 
was opened for the transportation of 
passengers, mails and freight on 
May 19th, 1926. 

Since then the service of the Det 
Danske Luftfartselskab, or D.D.L. 
Line, as it is popularly called, has 
eliminated the stop at Cologne and 
connections for London are now 
made at Hamburg, where the air 
traveller changes to a Dutch K.L.M. 
plane and reaches England by way of 
Amsterdam. For Paris the traveller 
has a choice of routes at Hamburg. 
He can either take the K.L.M. Line 
of Holland and fly from Amsterdam 
to Paris or take a Luft Hansa plane 
at Hamburg and fly on German 
wings to Paris by way of Dortmund 
and Cologne. At Cologne connec- 
tions with the Farman Line for Paris 
can also be effected. It can be seen 
therefore, that there is little room 
for further extension of the Danish 


this 


services on the Continent. The 
present service between Copenhagen 
and Hamburg is, however, a very 
popular one and well patronized. Dur- 
ing the summer months prospective 
travellers are often turned away and 
it is frequently necessary for the 
traveller who wishes to go by air to 
make his reservation on one of these 
planes in advance for almost always 
the planes carry their capacity loads 


with a full complement of passen- 
gers. 
As in the rest of Scandinavia, 


there are no commercial air services 
in operation during the winter 
months since the weather is usually 
too severe for the maintenance of any 
regularity of service and travel is in- 
sufficient to warrant it. During the 
summer months, however, a number 
of airlines call at Copenhagen in 
maintaining services to Norway, Swe- 
den, Germany and Holland, most of 
which allow connections at Continen- 
tal airports making Copenhagen im- 
portant as a part of the network of 
air lines that spreads out over 
Northern Europe. There are two 
daily services in each direction be- 
tween Copenhagen and Hamburg op- 
erated by the D.D.L. Line in the 
summer. The first of these begins 
operations on the 10th of April and 
teh second on the first of June, while 
both continue until the 30th of Sep- 
tember. In 1926 Danish planes flew 
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a total distance of 203,954 kilometres 
and carried 1,032 passengers, 26,803 
kilograms of freight and 1,079 kilo- 
grams of mail. In 1927 a distance 
of 187,798 kilometres was flown, 
and 1,630 passengers were carried 
together with 37,864 kilograms of 
freight and 5,931 kilograms of mail. 
The decrease in the distance flown 
during 1927 is due to the fact that 
service to Cologne was discontinued, 
the Danish planes flying only as far 
1s Hamburg. 

The trip between Hamburg and 
Copenhagen as flown by the Danish 
and foreign planes is in itself an in- 
teresting one. The writer recently 
made this trip of 288 kilometres in 
a Farman Jabiru sesqui-plane used 
by the D.D.L. Line. Starting from 
Fuhlsbiittel Field, the Hamburg air- 
port, the route takes the voyagers 
over that part of Germany known as 


Oldenburg, a flat country, some 
of which is used for farming al- 
though the soil is not particularly 


adaptable for extensive tilling. No 
towns of importance are to be seen 
and after about a half hour in the 
air the sea is reached and the coast 
of Germany is left behind. After 
passing over a short stretch of open 
water the German island of Femern 
is passed and the plane heads out 
over a sea which the Danes call the 
Oster Soen. One often passes other 
planes flying from Copenhagen to 
Hamburg and other cities over this 
part of the airway and as the writer 
flew over this route another Danish 
plane and later a Swedish Junkers of 
the A.B. Aerotransport Company 
from Malmo enroute to Hamburg 
and Amsterdam passed at close 





Side view of a German Dornier 
Sufer-W al flying boat as used 
by the Luft Hansa in the Trave- 
munde-Copenhagen-Gothenburg- 
Oslo service. 
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range. One is able to see many fish- 
ing vessels below on the sea and of- 
ten the railroad ferry connecting 
Germany and Denmark can be seen 
making the crossing at this point. 
On approaching the shore again the 
word Danemark appears in large 
white letters on the shore thus iden- 
tifying the country from the air. 
The town of Maribo is next seen and 
another stretch of open sea looms 
ahead, this being known as the 
Smaallandshavet by the Danes. On 
gaining the shore again near the 
small town of Vordingborg the plane 
continues over considerable flat coun- 
try which is typical of the general 
topography of all of Denmark. After 
passing the town of Koge the plane 
flies out over a large bay known as 
the Koge Bugt until the Island of 
Amager is reached, upon which is 
located Copenhagen’s airport known 
as Kastrup Field. Here the plane 
after describing a wide circle that 
takes it out over the Oresund Bay 
which forms a side of the field, lands 
after a flight of exactly two hours. 

Kastrup Field is Denmi.rk’s prin- 
cipal civil airport and is the only one 
used by the International air lines. 








View over the Danish coast en 
route to Sweden. 





Its location is ideal and it is able to 
serve both as an airport to land 
planes and flying boats since the 
eastern extremity forms the shore of 
the Oresund Bay, a small body of 
water lying between Denmark and 
Sweden. It is situated at the ex- 
tremities of the small village of 
Kastrup, a short and convenient dis- 
tance from the center of Copenhagen. 
On the field is found an administra- 
tion building, hangars, and a smaller 
building used as a restaurant, beer 
garden and place to entertain the 
many visitors who come out to watch 
the aeroplanes. On Saturdays and 
Sundays this latter building is very 
well patronized for usually crowds 
visit the field, many of whom like to 
take short flights in the vicinity of 
Copenhagen. This patronage is re- 
garded as a good sign of the growing 
interest in aviation among the Dan- 
ish people and is encouraged by 
propaganda as much as possible. At 
one end of the field is the Rohrbach 
plant where formerly large flying 
boats and other Rohrbach products 
were built. Beyond this is a small 
pier with a short concrete incline un- 
der the water at which flying boats 
used on the routes between Germany 
and Scandinavian cities arrjve and 
depart. The Kastrup Field i8 owned 
by the Danish Government and is 
used by both military and civil aero- 
planes. Among other air fields in 
Denmark are those at Avedore, 
Christianshaven, Lundtofte, Ring- 
sted, Tonder and Aarhus, all of which 
are used by the Army air service, 
while Ringsted and the Marienens 
Flyvebaadsstation, situated near 
Copenhagen, are used by the Naval 
air forces. 

During May of 1927 ar interna- 
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tional aeronautical exhibition took 
place in Copenhagen which attracted 
much attention among the northern 
countries of Europe. A number of 
foreign countries exhibited planes 
and motors at this exposition and 
France, England and Germany were 
well represented. Such expositions 
go far towards boosting aviation in 
small countries for they not only at- 
tract attention and create interest 
among the natives but attract atten- 
tion among outsiders as well which 
serves to bring about a greater 
recognition of their efforts. 
Originally the D.D.L. Line used 
older types of five passenger Fokker 
monoplanes on their passenger serv- 
ice but they have acquired new flying 
stock within the past two years. The 
first three five passenger Fokkers 
have since been retired and are now 
used about Copenhagen for short 
flights while new eight passenger 
Farman Jabiru planes have replaced 
them. Likewise they have purchased 
Fokkers of the latest type which also 
carry eight passengers. The Farman 
Jabiru monoplanes are now built in 
Copenhagen by the Orlogsvaerftet 
(Royal Dockyard) plant, which has 
obtained the license from the French 
although some of the planes now be- 
ing used by the Danish air lines were 
built in France. The Farman 
Jabiru as used by the D.D.L. Line 
is a large thick wing monoplane fur- 
nished with four 180 H.P. Hispano 
Suiza motors mounted in tandem, 
two on either side of the fuselage. 
The Orlogsvaerftet plant, which is 
the principal government aircraft 
plant besides building the Farman 
Jabiru planes for the commercial 
services builds Hawker ‘“‘Danecocks” 
for the military service under license, 
as well as various adaptations of 
German planes for the naval services. 
As has been mentioned, there is lo- 
cated adjacent to the Kastrup Field a 
Rohrbach plant. This plant, which 
bears the official name of the Rohr- 


A Swedish Junkers of the A.D. 


Aerotransport Company used on 


the Malmo-Cofenhagen-Ham- 
burg-Amsterdam line. 





bach Metall-Aeroplan A.S., rented 
22,000 square metres at Kastrup and 
erected a plant which has been used 
for the building of two principal 
types of Rohrbach planes, the Rohr- 
bach Rodra and the Rohrbach Rofix. 
The Rodra is an all metal monoplane 
flying boat equipped with two motors 
and built for naval purposes while 
the Rofix is a small single seater 
parasol monoplane for army pursuit 
work. This plant has also built large 
flying boats for the Japanese Navy. 
At present the Germans are discon- 
tinuing work here since Rohrbach 
planes are henceforth to be con- 
structed at the Berlin works and 
assembled and flown at the big ma- 
rine airport at. Travemunde on the 
north coast of Germany. 





A Fokker VII-A in the service of 
the Det Danske Luftfartselskab 
A. S. at Kastruf Field, Copen- 
hagen. 
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Principal among the foreign air 
lines calling at Copenhagen are the 
Dutch K.L.M. Line, the Swedish 
Aerotransport Line and the German 
Luft Hansa. The K.L.M. operates 
an air service between Amsterdam- 
Bremen-Hamburg-Copenhagen and 
Malmo in Sweden. The new twin 
motor Fokker VIII monoplanes are 
used on this service and have become 
very popular on all of the Dutch 
routes. The Swedish Aerotransport 
fly their big tri-motor Junkers, which 
are built by the A.B. Flygindustri in 
Limhamn, Sweden, under license, over 
the same route as the K.L.M. Line 
and in conjunction with their service. 
The Deutsche Luft Hansa has sev- 
eral air lines which call at Copen- 
hagen, among which is the one 
operating between Cologne-Dort- 
mund-Hamburg and Copenhagen, 
another between Stettin and Copen- 
hagen, and a third between Trave- 
munde-Copenhagen-Gothenburg and 
Oslo. On the last two of these air 
routes the Luft Hansa uses Dornier 
Wal and Super-Wal flying boats 
which have attracted much attention 
and which are wonderfully adapted 
to the services in which they are 
used. The Dornier Wal is a big all 
metal twin motor flying boat while 
the Super-Wal is a somewhat larger 
flying boat of the same design 
equipped with four motors. The 
Super-Wal might be said to represent 
the last word in German commercial 
aircraft for the water and together 
with the Rohrbach commercial flying 
boat it is one of the finest flying 
boats seen in Europe. The perform- 
ance record of these big boats is 
well known and they have given ex- 
cellent service on the Baltic and 
other coasts in Northern Europe. 
The interior of the Super-Wal is di- 
vided into two compartments for the 
passengers with a separate section 
for the pilot and mechanic between 
them. The passenger quarters are 





XUM 


I29 


air 
the 
ish 
lan 
tes 
m- 
nd 
vin 
ire 
me 
ch 
rt 


ne 


all 
ile 





XUM 


January, 1929 

well furnished and comfortably ar- 
ranged and travel in these big planes 
is able to offer all of the comforts 
and pleasures of a modern Pullman 
car. The service between Trave- 
munde-Copenhagen-Gothenburg and 
Oslo in Norway is in operation from 
the 14th of May until the first of 
September. 

In Scandinavia the distance be- 
tween cities is often greater than 
between Continental cities, and in 
Denmark, which is largely surround- 
ed by water, travel requires much 
time, so that the aeroplane has come 
to play an important part in inter- 
national transportation. To travel 
from Copenhagen to Gothenburg in 
Sweden by other means takes con- 
siderable time but the Dornier Wal 
flying boat can carry its complement 
of passengers over the Kattegut sea 
to this Swedish seaport in an hour 
and forty minutes. People in the 
northern countries are becoming 
more and more air-minded and the 
use of the aeroplane is increasing 
rapidly. Though German, Swedish, 
Dutch and Danish planes all carry 
Hamburg and 
people are frequently 
being turned away through lack of 
accommodation. This route is very 
attractive to the | northern Europeans 
and has very much the same appeal 
to the traveller as does flying across 
the English Channel to avoid the 
boat trip as well as the train. It is 
not likely that the D.D.L. Line will 
extend its services any further on 
the Continent but additional internal 
lines are probable. 


passengers between 


Copenhagen 





A Farman Jabiru in the D.D.L. 
service between Copenhagen 
and Hamburg. These four 
motor monoplanes are bult un- 
der license by the Orlogs- 
in Copenhagen. 
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Fog Piercing Beacon 
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One of the greatest existing haz- 
ards to aviators is fog. This may 
lose some of its dangers, however, as 
a result of the development by the 
General Electric Company at Sche- 
nectady of a new type quartz neon- 
gas filled lamp of low voltage as an 
airplane beacon. Since red light 
waves are longer than white light 
waves, the research engineers who 
have been working on the problem 
hope that it will be more effective in 
penetrating fog. This lamp, which 
resembles a ball of reddish orange 
fire when in use, emits practically 
all its visible radiation in the longer 
light wave lengths. At a test, when 
an unusually heavy fog settled about 
Schenectady and buildings could not 
be seen at a distance of 500 feet, 
the red glow of this new light could 
be vividly seen for a distance of a 
half mile. 

The voltage on which it operates 
is practically the same as that of a 
house current, whereas previous 
types of neon lamps such as are used 
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Front view of a Dornier Sufer- 
Wal at the Kastrup Field land- 
ing stage in Copenhagen. This 
all metal flying boat is powered 
by four Rhone-Gnome-]ufiter 


motors. 





in big signs require a very high volt- 
age, often running to 15,000 volts. 
Such voltages are not only danger- 
ous, but require special equipment 
to produce them. 

In some respects the new quartz 
neon lamp resembles those used in 
advertising signs. The neon gas is 
rendered incandescent in a quartz 
tube by the low voltage current, de- 
veloping a 4,000,000 candlepower 
lamp. The new beacon will offer a 
very sharp contrast to present lights 
in use, its chief value being its color, 
seen at a great distance. 

The low voltage is made possible 
by a hot cathode which supplies suf- 
ficient electron emission in the lamp 
to furnish the current for the lumi- 
nous discharge, and this low voltage 
will also tend to lengthen the life of 
the lamp. “We have also learned,” 
says C. G. Found, who developed the 
new lamp in the General Electric’s 
research laboratory, “that there is 
less tendency for the neon gas to 
disappear and blacken the lamp when 
low voltages are used. One of these 
hot cathode lamps has now operated 
for 3,000 hours without attention. 

“This lamp consists of a small 
quartz tube wound in a close spiral 
1% inches in diameter to produce a 
greater concentrated brilliancy so 
that when the lamp is placed in one 
of the standard 24-inch airport bea- 
cons or searchlight reflectors it will 
produce a narrower and more pene- 
trating beam than if the light source 
were larger.” 

“We don’t yet know how far this 
red light can be seen,” says Dr. Saul 

(Continued on page 107) 
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ountry Troubles 


By H. H. Arnold 





Storm areas are marked by towering thunderheads above, and dark rain clouds below. 


ACK in the early days of avia- 
B tion when the distance that a 
pilot could fly depended upon 
the length of time that his engine 
would stay together, almost any 
flight beyond the limits of the flying 
field was classed as a cross country 
flight. Thus in the government tests 
of the Wright plane at Ft. Myer, 
Orville Wright and Lieutenant, now 
General, Foulois received credit for 
a cross country flight when they flew 
from Ft. Myer to Alexandria and 
return. The total distance covered 
was but a trifle over ten miles. 
Wilbur Wright’s flight from 
Governor’s Island up the Hudson to 
Grant’s Tomb and return in 1909 
was epoch making. The following 
spring Glenn Curtiss achieved the 
seemingly impossible when he flew 
from Albany to New York. Bleriot 
made history in 1909 by flying across 
the English Channel even though he 
did make a crash landing at the end 
of the trip. 
The cross country flights of those 
days were limited by the nerve of the 
pilots and the reliability of the ex- 


tremely crude engines. Cross coun- 
try flying was something new. The 
pilots had to fly over strange terrain 


in cranky airplanes propelled by 
temperamental engines. 
At this writing, cross country 


flights are the rule and airdrome 
flying the exception. Flights of a 
thousand miles or more are accepted 
facts and are made with almost 
monotonous regularity. The air- 
planes and engines have been im- 
proved to such an extent that the 
pilot expends very little mental or 
physical energy in flying. 

Landing fields and airports have 
been established by practically every 
city and town of moderate size. 
Thus the pilot knows that no matter 
in which direction he desires to fly, 
there will be a suitable landing field 
with servicing facilities awaiting 
him at his destination. Normally it 
makes no difference whether he 
reaches the end of his trip during 
the day or night for most of the 
airports are equipped with landing 
lights and beacons. Then too, the 
airways connecting the airports have 


signal lights marking the route at 
regular intervals. The pilot is sel- 
dom out of sight of one of the beams. 

The cockpits and fuselages have 
been designed so as to afford the 
maximum comfort for pilots and 
passengers, There was a time when 
the upper part of the aviators’ bodies 
extended so far above the cockpit 
that the airmen were always exposed 
to a terrific blast of air. The air 
pressure on the face became very 
trying after a short time in the air 
and it was remarkable that the pilots 
were able to make the flights that 
they did. 

Today instruments have been pro- 
vided for practically every purpose. 
The pilot by watching his instru- 
ments can fly for long distances 
without even looking at the ground. 
His compass keeps him on his 
course, the altimeter gives him his 
height above the ground and the 
bank and turn indicator tells him if 
his plane is on an even keel and fly- 
ing level. 

There is still, however, an element 
of risk and danger in cross country 
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flights. The weather is not always 
perfect. Rain, snow, low clouds and 
fogs present ever changing prob- 
lems for the aviators to solve. Two 
aviators approaching the same storm 
area may get entirely different re- 
actions from the conditions confront- 
ing them. There are several things 
that can be done. The pilots have 
the choice of turning around and go- 
ing back, landing where they are, 
flying over the storm, flying around 
it or pushing through in spite of the 
dirty weather. As a general rule the 
mission of the pilot influences his 


actions. 

If time is an important element, 
the pilot usually tries to push 
through the storm or fog. If he is 


running short of gasoline or it is 
getting dark and he is still far away 
from a good airport he probably 
lands his plane in the first available 
field. If he has plenty of gasoline 
and is not in a hurry, he may try to 
fly around the storm to his destina- 
tion. 

Out in the Middle West storms 
come up with startling rapidity dur- 
ing certain seasons of the year. An 
aviator may leave an airdrome with 
perfect flying conditions only to find 
that he has reached an area in 
which he can not see any signs of 


the ground before he has flown a 
distance of fifty miles. 
Normally there is no great diffi- 


culty in making cross country flights 
over the wide open plains of the 
Mississippi Valley. The section 
lines ordinarily are so well marked 
that the pilot does not need to use 
his compass. On the other hand the 
distances are very great and it is 
not unusual to fly for two or three 
hundred miles without seeing a 
single town. Thus, this particular 
section of the United States pre- 
sents two of the extremes in flying 
conditions,—the easiest to fly over 
and the most trying. 

To illustrate my point, a cross 
country flight between central Kan- 
sas and Superior, Wisconsin, will be 


recounted. The distance is about 
600 miles. The terrain between the 
two places has no high hills, the 


highest being less than five hundred 
feet in height. There are numerous 
rivers and railroads for the pilot to 
check his location against. Section 
lines make it quite simple to followa 
course. The weather conditions over 
this route may change so rapidly, 
however, that the actual flight will 
take much longer than anticipated 
when starting out. 

On this particular flight, the sky 
was overcast at the pilot’s home air- 
drome. He had a ceiling of about 
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800 feet. This continued for about 
ten miles and then he was flying 
along at six, five, four and three hun- 
dred feet above the ground. Sud- 
denly the clouds in front dropped 
down to the ground. The aviator 
tried to find a route by which he 
could see the ground and yet have 
sufficient room to clear the trees, but 
with no success, 

He turned to fly back to his air- 
drome and found the weather getting 
thicker as he progressed. He finally 
landed after flying through a heavy 
rain. Within two hours the clouds 
broke and he took off again. For 
fifty miles he flew through broken 
clouds and had almost perfect flying 
conditions. 

As he approached the Nebraska 
state line, the weather became 
thicker. He was forced to fly 





Major Arnold, the author 
of this article, was one of 
the two lheutenants de- 
tailed in 1911 to take flight 
training with the Wright 
brothers at Dayton. At 
that time there were but 
three aviation schools in 
the entire United States. 





through one rain squall after an- 
other. They were all small and did 
not present any difficult navigation 
problems, for the rain was light. 
The farther north he traveled, how- 
ever, the worse the weather became. 
The rain became much harder and 
the storms larger in extent. It was 
necessary to fly close to the ground 
in order to stay on the course. 

Even the heaviest rain has no 
effect on the operation of an airplane 
or its engine. It does, however, 
make the pilot’s work much harder. 
The water flows back along the sides 
of the fuselage in a perfect stream. 
The rain drops strike the pilot’s face 
at a speed of about a hundred miles 
an hour and sting much the same as 
if they were small stones or gravel. 
If the rain becomes exceedingly 
heavy, it is almost impossible for the 
pilot to see the ground, as the water 
forms an impenetrable curtain. 

Omaha was reached after running 
through several squalls and dodging 
around several more. Ahead was a 
thick black cloud which extended to 
the east and west as far as the pilot 
could see. Lightning played through 
the clouds at short intervals. The 
pilot knew that he was going to have 
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some trouble before he reached the 
other side of that storm. 

The weather map for the day in- 
dicated that the storms should all be 
of small size and accordingly fairly 
easy to fly through. The pilot was 
confronted with a situation which 
could be met in one of two ways,— 
he could return to Omaha and land, 
or try and fly through the storm. 
He could not fly around as the storm 
clouds extended too far. He could 
not fly over as thunder storms have 
a violent disturbing effect on the air 
which extends for thousands of feet 
upward. 

As time was an important element, 
the pilot decided to fly through. The 
clouds became blacker as he came 
closer. Here and there he could see 
the golden-greenish tint which al- 
ways announces the presence of hail. 
Lightning was playing through the 
clouds in all directions around him. 
Then he and his plane entered the 
inky blackness and he lost all view 
of the ground. The rain came down 
in torrents and the disturbed air 
threw his plane around as if it were 
a feather. The streaks of lightning 
seemed to dart through the sky 
within a few feet of the plane. The 
pilot wondered if it were possible for 
a plane flying through the air to be 
struck. 

There are few if any hills in the 
middle west that are over a thousand 
feet high. Hence as long as an air- 
plane can maintain an altitude of 
twelve hundred feet or more there is 
no danger of crashing into the 
ground. Accordingly, the pilot kept 
his head inside the cockpit and flew 
by instruments. He had difficulty in 
keeping his course as the disturbed 
air threw the plane up and down, to 
the right and left, on one wing and 
then the other. It was a trying con- 
dition but not an exceptionally dan- 
gerous one as long as the plane could 
be kept in the air. 

Although such conditions seem to 
endure hours when one is flying 
through them, they usually last but 
a few minutes. In a comparatively 
short time, this plane was again out 
in the open. There were intermittent 
squalls ahead but the violent thunder 
storm had been successfully passed 

During the next hundred miles it 
was possible to fly around other 
thunder storms, go through the 
smaller squalls and thus make some 
headway toward Superior. The wind 
became more gusty and this indi- 
cated a more disturbed condition 
somewhere in the vicinity. Sud- 
denly the plane received an excep- 
tionally violent jolt. It was just as 
if it had been thrown toward the 
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ground by human hands. The pilot 
looked upward to see what had 
caused this unexpected bump and 
saw the sky covered with cyclone 
clouds. 

When there is a cyclone in the 
vicinity, the clouds take on a form 
peculiar to that condition. The 
clouds are kidney shaped with count- 
less hemispherical masses _ boiling 
around close to one another. This 
condition exists on the outer edges 
of the cyclone area. The funnel 
shaped cloud formed by the cyclone 





itself is somewhere in the inner part 
of this peculiar cloud formation. 
The wind increases in velocity as it 
gets closer to the funnel. The air is 
alarmingly rough anywhere in the 
area. These disturbances usually 
travel fairly steadily from the 
southwest toward the northeast and 
accordingly can be dodged by air- 
planes. 

Knowing that under such condi- 
tions the air is normally much more 
turbulent at high altitudes than 
near the earth, the pilot immediately 
dropped down close to the ground. 
As he descended, he looked around to 
locate the center of the storm. Off 
to the east the air was black as night. 
Lightning was flashing almost con- 
tinuously. It was a safe bet that 
this was the portion of the storm to 
get away from. 

The centers of such storms travel 
at about seven to twelve miles an 
hour although the winds in their 
immediate vicinity have velocities of 
over a hundred miles an hour. Thus 
it is possible, if a plane is not too 
near the center and thus in the area 
of greatest wind velocity, to run 
away from a cyclone. 
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The pilot turned his plane to the 
south for the chances were all 
against the cyclone traveling in that 
direction. It should get farther and 
farther away all the time. The vio- 
lence of the cyclone was such that 
the pilot entered the rain storm 
ahead of him without the least feel- 
ing of misgiving. The worst cloud- 
burst could not have the dangers 
and perils of a cyclone. Fortunately 
the cyclone was of small size and its 
effects more or less local. The pilot 
now felt safe but he knew that there 


Flying over a sunlit fog area 
the pilot is dazzled by what 


appears to be a vast snow field. 





were anxious moments ahead for 
those on the ground in the path of 
that rapidly rotating funnel. 

Within a few moments, the air- 
plane was flying through a tor- 
rential downpour of rain. It seemed 
as if the heavens had opened up in 
an endeavor to force the plane to the 
ground with the very weight of the 
water. The airmen could not see 
anything beyond the inner wing 
struts. Everywhere they turned the 
forces of nature seemed to be pitted 
against them. There was no chance 
of reaching Superior that night. 

As such heavy rains are normally 
of short duration, it was not long 
before the plane reached an area of 
comparative calm and light rain. A 
partial circle of the plane was suf- 
ficient to locate a cow pasture near 
a small town. By this time there 
were heavy rains in all directions, 
the cyclone was some fifty or more 
miles to the north almost directly 
on their course, they had wandered 
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many miles trying to dodge rain- 
storms and had used up many extra 
gallons of gasoline, and could not 
have reached their destination even 
if there had been clear weather 
ahead. Accordingly, they could do 
nothing else but land. 

The airmen had no idea as to their 
actual location. The instruments 
and maps in the plane, and the sec- 
tion lines, and geographical features 
on the ground would have shown 
them their exact location under nor- 
mal conditions but they had flown 
through extremely abnormal weath- 
er. It made no difference now, how- 
ever, for their flight for the day was 
over. In a few minutes the plane 
was on the ground and the engine 
and cockpits were protected by can- 
vas covers. 

The airmen had barely fastened 
the last rope, when the heavens 
opened again and rain came down in 
torrents. They sought shelter under 
the wings of the plane but the wind 
blew the rain almost horizontally 
along the ground. They were soon 
soaking wet. With the rain came 
thunder and lightning and they won- 
dered if they had been right in their 
prediction as to the course of the 
cyclone. 

A few men and children came out 
from the surrounding farm houses in 
spite of the muddy roads and wet 
weather. The airmen knew that they 
were somewhere in northern Iowa 
and learned the name of the small 
town, a place with a population of 
800, from the inquisitive spectators. 

After a ten or fifteen minute ride, 
the airmen reached the only hotel in 
the town. They were now in a dry 
shelter, with their plane staked down 
and covered so that no amount of 
rain could affect it. Then, as if to 
show the perversity of the elements 
of nature, the storm broke. The sun 
began to shine through the floating 
clouds and _ everything became 
brighter. It was too late by this 
time to continue on their journey for 
in an hour or two it would be dark. 

Small towns in the middle west 
rarely if ever have the comforts that 
are found in the larger cities. This 
small town in Iowa was no excep- 
tion to the rule. Nevertheless it is 
surprising how palatial even the most 
old fashioned and crudely appointed 
hotel room with its crockery water 
pitcher and wash-bowl can appear un- 
der certain conditions. Thus it was 
that the two airmen were satisfied 
and contented after their nerve rack- 
ing flight. They were glad to be able 
to rest their heads anywhere and 
the musty bed linen, the damp bed 
and the lack of modern conveniences 
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had no effect upon their ability to 
sleep. 

The next morning they were on 
their way with the sun shining, the 
sky cloudless and the air calm. The 
weather man had predicted scattered 
clouds and occasional rains the day 
before and the airmen had run into 
almost every kind of weather. To- 
day everything looked as if the 
flight might be completed unevent- 
fully. 

It is well, however, never to take 
anything for granted while flying 
over the middle west.. The clear 
weather extended to St. Paul where 
more gas and oil was taken aboard. 
Then followed a stretch of a hundred 
miles over terrain entirely covered 
with or only partially cleared of 
timber. The sun was still shining 
above them but a slight ground fog 
came into view as the aviators ap- 
proached the lake regiou. 

Within a few minutes they were 
flying over unbroken fog. This 
fog might be sufficiently high to per- 
mit them to fly above the thick woods 
or it might be down on the ground. 
The sun might break it up before 
they reached Superior or they might 
find a hole above their landing field. 
It is seldom the best practice under 
any circumstances to fly above a fog, 
for just at the time when an opening 
is needed worst, the fog has the 
faculty of being the thickest. 

Accordingly the airmen dropped 
down and entered the fog. The 
pilot throttled his engine and flew 
along at the minimum speed of the 
plane while trying to get below the 
fog bank. 

He hoped that the railroad which 
he had been following was still be- 
neath him but railroads have many 
curves that come at the most un- 
expected times. He kept his plane 
on an even keel by flying with his in- 
struments. He watched his altimeter 
continuously so that he could level 
off when about a hundred feet above 
the ground provided he did not come 
out into the clear before that. If 
there were no high trees or hills the 
plane would fly along without diffi- 
culty but if there were hills in the 
vicinity, there would be a_ bad 
crash. 

Down they went with nothing in 
sight but the murky fog and the in- 
side of the cockpits. Five hundred 
feet and still no clear air; four hun- 
dred, three and finally two, and at 
last they came out into the open. 
The railroad was nowhere in sight. 
Thick woods were everywhere and 
the tree tops seemed to brush against 
their landing gear. 

There was nothing to do but try 
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and find a railroad and follow that 
into Superior. The pilot knew that 
there were several railroads leading 
into the town from the south. If he 
could continue his flight long enough 
sooner or later he was sure to reach 
one of them. 

The flight was continued under the 
fog, dodging high trees, swinging to 
the right and left to avoid hills. It 
seemed as if they must reach a rail- 
road soon. Lake Superior was only 
fifty miles away when they had seen 
the first evidence of fog. They had 
been in the fog for about twenty 
minutes and were traveling at a rate 
of over a hundred miles an hour. 

Anxious minutes followed, the air- 





There are more than four hun- 
dred fatches on this plane, the 
result of an encounter with a 
hail storm. In some places the 
hail went through both the top 
and bottom wings. 


men straining for a glimpse of the 
railroad, a town, a highway, any- 
thing but fog and treetops. Some- 
thing must happen soon. 

Suddenly a bright spot appeared 
ahead. It might be a clear area and 
then again it might be a thicker 
area of white fog. 

They came out into the open right 
at the town of Superior. The sun 


-was shining through a hole in the 


fog. Off to their right was the air- 
port. Within a few minutes the 
plane was on the landing field in 
front of the hangar but, as if to show 
what might have happened, the fog 
almost immediately closed in and 
settled down to the ground. 
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Radio Requirements 


Admiral William A. Moffett, chief 
of the Bureau of Aeronautics, 
United States Navy Department, 
has outlined seven requirements in 
the specifications covering future 
designs of radio equipment for use 
on aircraft. These requisites are as 
stringent and exacting as entrance 
requirements to a university or the 
covenant of a League of Nations. 
They are as follows: 

(1) Maximum power per pound 
of weight; (2) Minimum weight for 
distance required; (3) Maximum 
dependability; (4) Maximum rug- 
gedness; (5) Capacity for with- 
standing extremes of temperature; 
(6) Ease of maintenance; (7) Mini- 
mum cost. 

Despite these exacting demands, 
Admiral Moffett is optimistic when 
he states, “During the past year, as 





the radio art has progressed, these 
requirements have been more nearly 
met. Each succeeding model has 
been greatly superior to the preced- 
ing one and has been purchased for 
a smaller amount of money. The de- 
crease in unit cost has been due in 
part to the larger orders placed, 
which were necessitated by increase 
in the number of aircraft in op- 
eration. 

“The demands of the fleet have 
required that equipment be developed 
which embodies greater distance 
with equal or less weight. These de- 
mands have been met from year to 
year. It is believed that the ultimate 
has not been reached with interme- 

(Continued on page 120) 
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eAirman, G)here Do Cle 
Go from ¢}ere? 


By Lt. Cdr. P.V. H. Weems, U.S. N. 


ANY laymen cannot under- 
stand the failure of so many 
long overseas flights. It is 


a difficult matter to hold reliable post 
mortems on just what sort of aviga- 
tion is done on long flights. If the 
avigator is lost, little or nothing is 
known about what happened during 
the voyage. If the avigator success- 
fully completes the voyage, he imme- 
diately becomes an authority on the 
subject, and in this case he would 
perhaps be reluctant to tell about all 
the foolish little mistakes he made, 
or all the doubts he entertained. We 
have, however, a few refreshing ex- 
ceptions which really give us some 
insight into just what takes place 
in the avigator’s cockpit on a long 
flight. One of these exceptions is 
the frank story which Lincoln Ells- 
worth tells about his Amundsen-Ells- 
worth Polar Flight of 1925. The ex- 
pedition left Spitzbergen in two sea 
planes with sufficient fuel to reach 
the North Pole and return. After 
flying long enough to reach the vicin- 
ity of the Pole, the planes were 
forced to land in order to determine 
the true position, as it was found 
impossible to do this in the air with 
the equipment used. In landing, one 
plane cracked up and the six mem- 
bers of the party succeeded in get- 
ting back to safety in the remaining 
plane after twenty-five days of thrill- 
ing adventure on the ice. This ex- 
pedition failed in reaching its objec- 
tive on account of the inability to 


avigate with sufficient accuracy. 
After landing, it was found that the 
planes were fifty miles or more to the 
left of the proper course. The 
trouble lay in the fact that Riiser- 
Larsen could not make the bubble 
sextant work properly while in the 
air. 

To go back a few years, it is clear 
that the avigator of the Zeppelin 
which flew from Germany to Africa 
and returned “knew his avigation,” 
though we have little information as 
to the details of the work done in 
this flight. It may safely be assumed 
that the German Government had 
full assurance that the craft could 
be efficiently avigated before it was 
permitted to leave Germany. It 
might be stated, however, that the 
avigation of lighter-than-air craft is 
a much easier matter than that of 
heavier-than-air craft. 

An interesting and impressive ex- 
ample of real avigation, perhaps the 
best on record, was that done by Ad- 
miral Coutinho of the Portuguese 
Navy, when he flew eleven hundred 
miles across the Atlantic and picked 
up St. Paul’s rock off the Brazilian 
coast. The Admiral states, and we 
have evidence to support the state- 





Mod: fed Bureau of Standards 
design of bubble sextant. It is 
light, compact, simple in con- 


struction, and may be operated 
with one hand. 





ment, that he knew his position 
within five miles throughout the en- 
tire flight. Practical avigators who 
have tried to attain extreme accuracy 
with the bubble sextant will question 
the accuracy claimed till they under- 
stand that the bubble was not used 
at all. The plane flew near the sur- 
face of the water, and Admiral Cou- 
tinho, an experienced navigator, sim- 
ply applied sea methods to the air 
and used the natural horizon instead 
of the bubble. He was prepared to 
use the bubble if needed, but he 
found it possible to use the natural 
horizon throughout the flight. Had 
he been forced to use the bubble his 
average errors would probably have 
been from five to twenty miles—at 
least that is about as well as we are 
able to do in this country. In smooth 
air we can get within five miles, 
while in bumpy air errors of twenty 
or more miles may be expected. This 
spectacular flight makes a strong 
case for the use of the natural hori- 
zon when it can be seen. 

Hegenberger carefully planned his 
work—and then worked his plan 
—on his splendid flight to Honolulu. 
He used both celestial avigation and 
the specially constructed radio bea- 
con. Over the same course Lt. Davis 
avigated both by the radio beacon 
and celestial avigation, using a bub- 
ble sextant. The results, he claims, 
checked within twenty miles of the 
true positions. 

One has the greatest admiration 
for the avigation feat performed by 
Schluter, the sea-going navigator of 
the number two plane in the Dole 
Flight. With Schluter, it was ap- 
parently a case of antiquated meth- 
ods thoroughly understood and made 
to work under extreme difficulties 
It is said that he was forced to sit 
on his knees in a cramped position, 
that in making his long computations 
he figured all over the bulkheads, 
tanks and everything else that would 
serve as a blackboard. Also it is 
stated that he required Jensen to cir- 
cle in one spot for some time in order 
to wait for the sun to get on the 
meridian so he could take a meridian 
altitude. Finally, getting the alti- 
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tude, which plotted north of the is- 
lands, the flyers headed south and 
landed with only twenty minutes of 
gas left. 

It is a sad fact that some of the 
Dole Flight contestants may have 
lost their way due to faulty aviga- 
tion, missed the islands entirely and 
then flown on and on into the 
Western Pacific till their gas supply 
failed, and the plane finally was swal- 
lowed up by the sea. At least we 
know this; all of the planes to reach 
Honolulu were directed by skilled 
avigators. It is true that some of 
the planes lost had qualified aviga- 
tors. Therefore, it is impossible to 
state definitely who were lost by en- 
gine failure and who were lost by 
faulty avigation. 

It is next to suicide to take off on 
a flight like the Dole Flight without 
the proper equipment and without 


the ability to avigate safely and 
surely. On a flight like Colonel Lind- 


bergh’s epochal voyage, where a good 
-ompass course will bring the plane 
to its destination with sufficient ac- 
suracy, celestial avigation is not of 
so much importance. Even on this 
flight, according to Colonel Lind- 
bergh’s expressed opinion, had he 
been able to determine his position 
by means of celestial avigation, he 
would not have been forced to de- 
scend through the clouds and fogs 
and fly near the surface of the water. 
He left a tail wind above the clouds, 
but he had no means of avoiding this 
as he was not equipped with a bubble 
sextant and watches. Later when 
he planned another trans-Atlantic 
flight he took up the study of celes- 
tial avigation and it was the pleasure 
of this writer to instruct the Colonel 
in this subject. Colonel Lindbergh 
then stated: “I consider celestial 
avigation necessary to future aviga- 
tion.” 

If Commander Byrd were lost on a 
flight, few would believe he lost his 
way. As a matter of fact, it would 
most certainly be due to some failure 
of his plane, since it is known that 
Byrd is an experienced, careful and 
practical avigator. 

If we are to believe newspaper re- 
ports—not having other information 
—the Bremen, carrying the German- 
Irish flyers, was lost before it landed 
although stars were visible over- 
head. With stars visible, and with 
the proper equipment, we have the 
very best conditions for the efficient 
avigation of aircraft. Due to the 
high speed, frequent positions are 
necessary, and frequent positions 
may be found readily by means of 
star observations with a good bubble 
sextant, combined with the use of 
aero-chronometers and “Star Alti- 
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tude Curves.” It should be a simple 
matter under ordinary conditions on 
these long-distance night flights to 
obtain, every few minutes or less, 
positions within ten or fifteen miles 
of the true position. 

If we are to carry out the spirit 
of Commander Byrd’s recent article 
in the Saturday Evening Post, 
“Don’t Let Them Die,” we shall see 
that those who go down to the sea 
in planes as well as those who go 
down to the sea in ships, are prop- 
erly equipped and trained to know 
their positions. It is a pitiful thing 
for a person who does not know what 
a chronometer is, and who does not 
know how to adjust a sextant, to risk 
everything on his ability to avigate 
a plane for hundreds of miles across 








Typical page from Star Altitude 
Curves, showing fix for position 
obtained on Polaris and Are- 
turus, as described by Com- 
mander Weems. 
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the sea. On the other hand it is en- 
couraging to know that with equip- 
ment now available a person with a 
few weeks training may take a sex- 
tant, a pair of watches (aero-chrono- 
meters) and a couple of small books, 
and with this short training and com- 
paratively simple (if somewhat ex- 
pensive) equipment, and with celes- 
tial bodies visible, avigate a plane 
anywhere, at any time. 

By employing this system, the flyer 
is able to secure his position, in less 
than a minute, with a very high de- 
gree of accuracy. Readers of Popu- 
lar Aviation will be interested to 
work out the fix illustrated on the 
accompanying chart. The chart it- 
self is a page from Weems’ Star Alti- 
tude Curves. 

The principles underlying the Star 
Altitude method of avigation are de- 
scribed in introductions to the 
Curves. Unlike other heavenly bodies, 
“fixed” stars remain practically sta- 
tionary in the celestial sphere. From 

(Continued on page 112) 
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Great Lakes Naval Training Station from the air. 


“Ru and shine!! Pile out!! 
Hit the deck you sailors! !” 
Thus began the _ second 
morning of a training life lasting 
forty-five days, for which the word 
strenuous was a mild descriptive. 

The only thing of particular inter- 
est to Goofy and me after our labors 
of the day before behind a pick and 
shovel in an unsuccessful attempt to 
locate the buried water main behind 
No. 1 hangar, was the morning flight 
list. We occupied only half the al- 
lotted time in which to secure our 
bunks and make our lockers ship- 
shape, but there were eighteen other 
students with the same thought and 
due largely to Goofy’s lack of size 
and my big feet we were the last 
ones te arrive at the bulletin board. 
It was only with a brilliant display 
of football tactics that we were able 
to force our way through the group 
of students in a huddle around the 
board. 

“Cut out the shoving!” growled 
one student. “Do you want to get 
knocked for a tail spin?” 

By this time we were in the front 
line and before us was the pleasant 
news. Picks yesterday, props today. 
Goofy was scheduled for the first hop 
in No. 2 and I was scheduled for the 


By Ensign Bilge 
Naval Reserve Air Training 
Part 2 








second hop. Monkey drill was a 
pleasure that morning and so intense 
was my excitement that I neglected 
to eat the greater part of my break- 
fast. The planes looked bigger that 
morning and their motors sounded 
more powerful as they were being 
warmed up. Were they never going 
to take off? 

“Hurry back, Goofy,” I shouted as 
the plane slid down the runway into 
the water. 

“Like Hell I will,” he replied, 
thumbing his nose at me. An officer 
called me to where he stood. 

“Are you next on the flight list?” 
he said. 

“Yes, sir,” I replied. 

“Well,” he continued, “I suggest 
that you climb into the plane in the 
hangar (it is being overhauled) and 
familiarize yourself with the con- 
trols as much as possible. There is 
a great deal that can be learned by 
just sitting in the plane and going 
through the motions of flying, doing 
‘beach flying.’ But be ready to go as 
soon as the plane comes back.” 


“Aye, aye, sir,” I saluted and 
nearly fell down attempting to do an 
about face. As I looked back over 
my shoulder the officer was trying to 
conceal a smile. 

The next thirty minutes seemed 
an interminable time and I was back 
on the beach to watch No. 2 come 
gracefully in to a “heel down” land- 
ing. Goofy grinning from ear to ear 
climbed out; I climbed in. 

“Now,” said my instructor, “I will 
take off and fly around for a few 
minutes and then land. Do not touch 
the controls; just keep your eyes 
open.” 

He taxied out to open water and 
headed into the wind. The motor 
was opened full out. I tried to watch 
the controls and instruments, I tried 
to watch the water, I tried to watch 
the wings, but everything resolved 
itself into one confused mass of mov- 
ing controls, meaningless instru- 
ments, wingtips, spray, and deafen- 
ing noise. 

My first thought after the take-off 
had been accomplished was, “It is not 
as easy as it looks. I wonder if I 
will ever be able to learn to use all 
those things.” We flew around for 
a few minutes and I had my first 
view of the Naval Station from the 
air. The instructor then began his 
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approach for a landing. The art of 
landing seemed easy as compared 
with the take-off. As the pontoon 
ticked along the tops of the waves 
it created the sensation of a balloon 
tire on an automobile, going flat. It 
had the same bumping feeling. If 
the flat tire occurs on one’s own car 
it is usually accompanied by a feel- 
ing of mingled anger and disgust. 
Anger and disgust can be disre- 
garded at this stage of instruction; 
there will be plenty of use for them 
when I begin to make landings of 
my own. 

“This time,” said the instructor, 
“when I shake the controls, that will 
be the signal for you to take them. 
Your job is to keep the wings level 
and keep the nose on the horizon.” 
(“This is going to be easy,” I 
thought.) “When I shake the con- 
trols and pat the back of my head 
with my hand you release them im- 
mediately. Try to fly in a straight 
line, and do not freeze on the con- 
trols.” 

“Aye, aye, sir,” I replied. 

Another complicated take-off—the 
controls shake—my chance at last. 
—It is not so easy after all. The 
horizon seems to bob around in a 
most unwarranted fashion, the left 
wing goes down, then the right one 

a blast of wind against my right 
cheek—what caused that? The hori- 
zon is creeping under me—the air 
speed meter registers only forty-five 
knots. The controls shake, I release 
them, and strange to say the horizon 
seems suddenly tamed, and we are 
again flying on an even keel. The 
motor is cut. 

“You are over-controlling,” the in- 
structor shouted, “‘take it easy.” 

I tried again and found that by 
making small adjustments to the con- 
trols I was able to keep the plane 
on a fairly even keel. My thirty 
minutes of instruction were over too 
soon. We landed and I climbed out to 
make room for the next victim. 

“The next time we will practice 
making shallow turns,” said my in- 
structor. “Who is the next on the 
list?” 

“I am, sir,” anxiously replied a 
waiting student. 

The days went rapidly by and fly- 
ing time piled up slowly. New stu- 
dents were coming in to fill the va- 
cancies created by those who were 
constantly being weeded out. To add 
to our troubles sand kept washing in 
and obstructing the end of our one 
and only runway so that it was 
sometimes impossible to get the 
planes into the water. It was not a 
simple task to remove this sand, as 
it had to be done under water with 
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shovels. One student rigged a diving 
outfit out of an old bucket and a 
bicycle pump. The oxygen supply 
was furnished to him by means of a 
long flexible rubber hose attached to 
the pump and leading to the inverted 
bucket which served as a helmet. 
Each morning on waking my first 
move was to glance out the port hole 
over my bunk to take inventory of 
the weather. Early morning fogs 
would often come in heavy blankets 
and could be seen literally rolling up 
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Looking back at the crew of the 
HS-2L in flight. 





the cliff behind the hangars, some- 
times forcing us to suspend opera- 
tions until noon. We were by no 
means idle while waiting for the ele- 
ments to favor us. There was still 
that water line to be located and re- 
paired. There was always repair 
work to be done on the planes, and 
there was our ground school work 
in which we were far in arrears. 

My flying instruction continued 
slowly. I practiced 15 degree turns 
and as my proficiency increased, the 
angle of bank of the turns likewise 
increased until I could do flipper 
turns (the angle of bank greater 
than 45 degrees). I practiced land- 
ings and take-offs. 

“This time,” said my instructor, 
“keep the nose headed into the wind. 
Every time you take-off you get 
worse. And when she gets up on 
the step don’t try to pull her off, just 
let her fly herself off. If you cannot 
do what I tell you I will put you on 
the beach for a couple of days to 
think it over. Let’s go.” 

There is nothing a student dreads 
more than being “beached” or taken 
off the flight list. 

I gritted my teech, gave her the 
“soup,” pulled the wheel back to my 
chest and waited for the plane to 
pick up speed, constantly checking 
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her direction with the rudder. As 
she gained speed and began to try to 
lurch out of the water I pushed the 
controls to the dash, and she climbed 
up onto her step and began to hydro- 
plane. As the speed continued to in- 
crease I gradually took up the “slack 
in the controls” until the plane took 
off. The instructor clapped his hands 
above his head, meaning “‘wel! done.” 

We climbed to 300 feet and he gave 
the signal for a landing. I nosed 
her over and began a cautious glide 





to the water. I leveled out; every- 
thing looked splendid; but as the 
plane touched the water it porpoised 
off the first wave, settled, porpoised 
again, and finally did it yet again. 
We had made one of those perfect 
three in one landings better known 
as a pay hop. We finally came to 
rest and the instructor turned around 
with a disgusted look on his face. 
Some of the things he said are not 
fit to print. 

“That’s too hot!” he shouted. “How 
many times must I tell you to level 
her out at three feet and hold her 
there until she stalls on by herself? 
Keep the tail down and land on the 
heel of the pontoon. You gotta land 
them slow or they will porpoise every 
time. Try it again.” 

After seven hours and thirty min- 
utes of instruction my landings had 
become fairly consistent; the day of 
the big adventure had arrived. It 
was late in the afternoon when my 
instructor approached me as I was 
pouring gas into a plane. 

“As soon as that plane is ready, 
take the cushion out of the front 
cockpit and fasten the safety belt.” 
Then without warning, he said, 
“Take it out for fifteen minutes solo, 
and do not forget to come back.” 

A feeling of mingled joy and fear 
shot through my body. At last I 
was to fly alone, the first student in 
the class to solo. Trembling with 
excitement I taxied away from the 
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beach and headed into the wind. 
There were no reassuring head and 
shoulders in the cockpit in front of 
me. I had never before noticed that 
it was so far between me and the 
motor—but it was mine now and no 
one to bawl me out if I skidded a 
little on a turn or made a rotten land- 
ing. I was king. I knew all eyes 
were watching me. I gave her the 
gun. The take-off was a beautiful 
one and she climbed rapidly without 
the “extra passenger.” I breathed a 
sigh of relief. 

“Now,” I thought to myself, “if I 
can only set her down as prettily as 
I took off, everything will be jake.” 

I circled and spiraled. The su- 
preme superiority of being alone 
overwhelmed me. My classmates 
must surely envy me, and won’t the 
“pater” be proud when I write and 
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“Yes, sir, very much,” I replied. 

“All right, hop on this shovel,” he 
said laughingly, “and see if you can 
locate that water main.” 

Back to picks again. My heart 
sank. Why should an aviator have 
to dig ditches? 

As the days went by I continued 
to add a few minutes to my log book 
at every opportunity. Anxious to 
get my required thirty hours of solo 
I would request the use of a plane 
during meal hours and would often 
have to fuel it entirely alone. I 
passed my five hour check and then 
my ten hour check. The syllabus 
called for practice in acrobatics and 
emergency landings after ten hours 
of solo. Being far ahead of the rest 
of my class, and having overheard 
my instructor say that I was a good 
flyer, I began to believe it myself. 





tell him about it? Fifteen minutes 
passed, then twenty, and twenty-five, 
—all too quickly. I cut the gun and 
started my approach, leveled out 
three feet above the water and held 
her there until she settled gently on 
and stayed. A beautiful landing— 
what luck—another sigh. When I 
climbed out on the beach my class- 
mates gathered around to congratu- 
late me. 

“How was it?” they asked, “were 
you scared?” 

My instructor approached and I 
expected congratulations. 

“You are beached for one day,” he 
said. “I told you to stay 15 minutes 


and you stayed 30.” 

The next day, knowing that I was 
not on the flight list, I shadowed my 
instructor in the hope that he would 
change his mind and let me solo 
again. 

“Want a hop?” he said to me. 


On the afron. 





Trouble began. An aviator who al- 
lows himself to believe that he is 
exceptional is flying without a safety 
pilot. 

Late one afternoon I was practic- 
ing emergency landings by flying 
down wind at five hundred feet, cut- 
ting the gun and then making a one 
and one-half spiral in order to land 
into the wind. My safety pilot had 
relinquished the reign to old man 
“over-confidence,” 

I cut the gun and banked over 
steeply but neglected to kick enough 
rudder. Flying speed was lost and 
the plane stalled and fell into a spin. 
When terra firma or Lake Michigan 
begins to rapidly increase its pro- 
portions directly ahead of you it is 
time to act and act quickly. Ahead 
of me was a whirling mass of water 
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rapidly advancing to meet me. There 
was no sensation of fright although 
I was certain I was going “on in.” 
Instantly I remembered the axiom, 

“When in danger or in doubt, 

Nose her down and kick her out.” 
The wheel went forward to the dash, 
the rudder bar into the corner. The 
lake ceased its spinning but by this 
time was nearly upon me; I pulled 
back on the wheel, but too late; | 
had run out of altitude. The plane 
struck head on at an angle of about 
forty-five degrees—the belt jerked 
about my waist, my head went for- 
ward against the cowling—there was 
a huge splash, a sickening, rending, 
crushing, tearing noise—like a tree 
in the forest, struck by lightning 
and falling to crush its mates. Then 
a hissing gurgling sound as the hot 
motor began to immerse itself fur- 
ther into the water. Stunned onl) 
momentarily, I jerked the 
safety belt—the plane was sinking 
and I must get free of the wreckage. 
But it did not sink. I surveyed the 
damage—a complete wreck. My 
career as an aviator was at an end 
my castles were tangled ruins— 
surely I would be booted and prob- 
ably court-martialed. Nothing to do 
but wait for the crash boat. Would 
it never come? Was the plane set- 
tling? A further inspection revealed 
that one air compartment in the pon- 
toon was still intact and the plane 
would float for some time yet. 

The speed boat arrived with my in- 
structor in the bow. 

“Are you hurt?” he called, as the 
boat came alongside. 

“Hell, no,” I replied, pointing to 
the mass of wreckage, “but look at 
this damn airplane.” Tears of dis- 
appointment were streaming down 
my cheeks to mingle with the blood 
coming from a few cuts. 

I was taken aboard and rushed to 
the hospital where two surgeons dis- 
covered that my anatomy was still 
intact. I was slated to remain in 
the hospital for one week as it was 
feared that I might be injured in- 
ternally. During the second day of 
confinement a boy was brought in to 
occupy the bed next to mine. He 
had fallen out of his hammock, re- 
sulting in the fracture of his collar 
bone, and a badly wrenched back. 
Turning to me he said: 

“How come you fell 500 feet and 
did not get a scratch, and I fell 6 
feet out of a hammock and get muti- 
lated?” 

“Tt is an art, my boy,” I replied. 
“ht i an act.” 

I returned to duty a week later to 
find that the cook had quit the Navy 
to go into the chicken roost business. 
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Not being satisfied with leaving us 
to our own poor resources in regard 
to cooking, he had persuaded the 
chief instructor to go into partner- 
ship with him. The most extraordi- 
nary part of the whole thing was that 
the patent chicken roost netted them 
several thousands of dollars apiece. 
They even invested in a Waco for use 
as a liaison unit between their fac- 
tories. 

Goofy, having taxied a plane into 
a pier, doing considerable damage, 
was beached for two days and placed 
on K. P. duty. It was during these 
two days that we discovered much to 
our dismay that the cucumbers had 
acquired a growth of hair. After 
due investigation it was found that 
Goofy had used the cucumber bowl 
for a shaving mug and neglected his 
dish washing to a certain extent. 
With two additional days on K. P. 
duty his ability to wash dishes was 
much improved. 

Our 45 day training period was 
rapidly nearing its completion and 
none of us had had more than half 
of the required thirty hours of solo. 
It seemed almost certain that our ad- 
vanced training would be deferred 
until the following summer. We 
were a discouraged group of students 
who were called into the executive 
office. We had worked hard, and 
practically without exception, will- 
ingly. Ditch digging, mess duty, 
watches, and the many other dis- 
agreeable jobs done with a 
spirit of willingness, for we were 
looking always forward to our ad- 
vanced training and finally to our 
commissions, the goal of every serv- 
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ice student aviator. Discipline in the 
strict sense of the word was a thing 
unknown. When there was work to 
be done it was not necessary to order 
us to do it; we were living up to our 
end of the “gentlemen’s agreement.” 
Our morale was low because it was 
apparent that we were to be released 
from active duty until the following 
summer. We stood grouped before 
our commanding officer, Lt. Comdr. 
H. W. Scofield. It was not from dis- 
cipline but rather from respect that 
we stood at attention as he spoke. 
“It has been a pleasure to me to 
have a group of men, such as you 
have proved yourselves to be, under 
my command. Your 45 day training 
period is at its end and unfortun- 
ately none of you have the required 
number of hours. The class at 
Hampton Roads, Va., does not begin 
for two weeks. Are there any of you 





A landing that turned out to be 
all wet. 





who are willing to stay, without pay, 
for an additional two weel.s in order 
to qualify for your advanced train- 
ing?” 

Without exception we agreed. 

“Good,” he replied. “It will be im- 
possible to qualify all of you so our 
efforts will be concentrated on those 
who have the most flying time and 
the best marks. In the meantime no 
stones will be left unturned to per- 
suade the Bureau to grant pay for 
the additional duty.” 

The following two weeks were a 
bedlam of activity. Piling up time 
was the objective and one student 
put in as much as six and one-half 
hours in the air in one day. When 
weather was bad and the danger 
great from the possibility of a forced 
landing in rough water, we resorted 
to the use of safety pilots. This was 
done not alone for the safety of the 
student but for protection of equip- 
ment. A damaged pontoon meant the 
loss of several hours of flying time. 
A crash meant that only about half 
of us would get to qualify. 

One student named Brossman had 
exceptional difficulty in making land- 
ings. He had a method all his own 
which no one else had any desire to 
copy. From the time he began to 
solo and make “pay hops,” all poor 
landings were dubbed “‘Brossmans.” 
As the maneuver of rolling at the top 
of a loop was named after its orig- 
inator, Immelman, so was a bad land- 
ing given the name “Brossman.” He 
always maintained that any landing 
that you could walk away from was 
a good one. In the same manner a 

(Continued on page 110) 
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Civil Aviation in 





HERE has_ unquestionably 
| never been the interest in the 
varying phases of aviation in 
Canada such as is evinced at the 
present time. The year 1927 served 
to draw the Dominion in a most 
demonstrative manner out of what 
appeared to be almost a lethargy in 
this connection to a popular state of 
mind where aviation in all its 
branches is very much to the fore- 
front. To peak the rising interest 
of the year came developments which 
heralded the dawn of civil aviation 
in Canada and this branch of areo- 
nautics is getting away to a most 
auspicious start this fall and elabo- 
rate developments are forecast for 
the future. 

Evidence of the alertness of the 
general public throughout 1927 be- 
came increasingly apparent. The 
Dominion was enthusiastically re- 
ceptive to the idea of locating a 
mooring mast for trans-Atlantic air- 
ships on her domain and there was 
keen rivalry between Eastern Cana- 
dian centers for the securing of this 
honor. When Montreal was selected 
for the terminus the site was rapidly 
determined upon and the purchase 
made so that commencement was 
immediate upon erection which is 
steadily progressing. Initial experi- 
ments in the aerial transport of 
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mail, which came as a good deal of a 
surprise to the general public, were 
watched with closest interest, and 
today projected extensions to those 
services established last year, includ- 
ing the linking of Montreal and New 
York, are being closely followed and 
the ultimate bridging of the Atlantic 
and Pacific through links connecting 
up the larger Canadian centers 
eagerly anticipated. 

A greater confidence, reflected in 
greater patronage, resulted in a con- 
siderable elaboration of the Domin- 
ion’s yet meager commercial services 
in the past year. Organizations op- 
erating Al aircraft in the Dominion 
numbered 21 in 1927 whereas there 
were only 16 in 1926 and 10 in 1925. 
These accounted for 12,070 flying 
hours in 1927 as against 5,860 hours 
in the previous year and 4,091 in 
1925. In the two year period the 
number of passengers carried in- 
creased from 4,987 to 16,677, the 
increase in the past year alone 
amounting to more than 162 per cent. 
Freight earried almost doubled in 
the two years, rising from 592,220 
pounds to 1,098,346 pounds, while 
the increase in mail transportation 
was even greater, from 1,080 pounds 
to 14,686 pounds. Altogether the 
year 1927 was a momentous and sig- 
nificant one in creating a new public 
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attitude towards air affairs. 

It came as a good deal of a surprise 
towards the end of 1927 to discover 
that the powers-to-be had not been 
altogether asleep and that through- 
out the post-war period when so little 
was apparently being done for civil 
aviation they had been keenly ob- 
servant of developments elsewhere 
and were studying them closely with 
a view of ultimately turning the ex- 
periences of other countries to Cana- 
dian benefit. It would seem to be 
fairly clear now that the authorities 
were preparing a good groundwork 
upon which real constructive build- 
ing might be done when it was de- 
cided the time was propitious. With 
the aerial mail successfully launched 
the decision was apparently reached 
that the time was ripe and the Gov- 
ernment prepared to undertake to 
develop greater air-mindedness in 
the Canadian people for the great 
era of aviation which it is the gen- 
eral conviction awaits in the imme- 
diate future for the Dominion. 

The war years, of course, prima- 
rily laid a splendid basis for this. 
Canada, for the size of her popula- 
tion, must have had more trained 
flying men than any other nation 
of the allied armies, for pilots from 
the Dominion constituted a very 
large percentage of the personnel of 
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the Imperial flying forces. It goes 
without saying that a very large 
number of these men returned to 
Canada and resumed peace-time jobs 
on the ground with the greatest re- 
luctance after the termination of 
hostilities. A proportion got into 
the flying services of the various 
Governments, but these bodies were 
flooded with many more applications 
than they were able to accept or find 
places for. Not a few in desperation 
returned to England to endeavor to 
get back into the Imperial flying 
services, while the varied services of 
the United States absorbed others. 
Some valiant and intrepid spirits, in 
the face of innumerable difficulties, 
launched Canada’s first commercial 
flying services and have pioneered 
this phase of aviation in the Domin- 
ion, for which they have so far re- 
ceived scant reward. 

Circumstances, however, compelled 
the majority to keep their feet upon 
the ground and endeavor to forget 
they had ever flown and stifle the 
memory of that zest and exhilara- 
tion which nothing else could im- 
part. The situation was peculiarly 
difficult for such men in Canada in 
the paucity of Government and other 
services. Practically none were in 
positions to purchase machines of 
their own, which had to be imported 
either from England or the United 
States. So hundreds of young men, 
whose courage and prowess in the 
air had been proved under the most 
exacting of circumstances, placidly 
took up and pursued ground jobs, 
but though apparently they had 
turned their backs definitely upon 
the hectic war days the lure never 
left them and they were ready to 
flock back in numbers when the oc- 
casion offered. 

The clearest proof of this was 
given when on the visit of Dr. Hay- 
den Guest from England, on behalf 
of the British Air League, they were 
invited to form a Canadian branch 
of the league. Ex-pilots and would- 
be pilots flocked to meetings in Mon- 
treal, Toronto, Winnipeg, Vancouver 
and other centers and formed 
branches. Later they were all amal- 
gamated at a meeting in Ottawa at- 
tended by delegates from all over 
Canada including representatives of 
McGill and Toronto Universities, of 
commercial aircraft manufacturing 
companies, and some of the Domin- 
ion’s most famous airmen. The 
Aviation League of Canada was defi- 
nitely established bringing all inter- 
ests into one body for the promotion 
of aviation in all its branches in 
the Dominion. Although so recently 


come into existence the League is a 
real and vita] body and backed by en- 
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thusiastic and expert support seems 
destined to be an important factor in 
the promotion of civil aviation in 
all of its phases. With a general 
headquarters at Ottawa there is an 
active branch operating in each of 
the provinces. 

Briefly, the League will assist 
commercial aviation in Canada in 
every possible way. Promoting re- 
search, experiment and manufacture; 
attempting to interest universi- 
ties in the establishment of chairs 
of aeronautics, and colleges and 
schools in the instruction of avia- 
tion principles and ideas; as well 
as lending assistance in the organi- 
zation of a Canadian Air Force to 
meet any emergency. Generally, 
the League will endeavor to create a 
public air-mindedness and influence 
young Canadians to take up avia- 
tion. It will foster the formation 





Considering its population 
there 1s probably more in- 
terest in aviation in Can- 
ada than in any other 
country. The government 
has embarked on a fro- 
gram of help to the Cana- 
dian Aero Clubs which is 
the envy of all other coun- 
tries. 








of flying clubs so that young men 
may be taught to fly and older pilots 
may refresh their memories and im- 
part their knowledge to the country’s 
youth. It will interest itself in the 
establishment of schools of flying 
and instruction and establish a 
bureau of aviation where informa- 
tion on aeronautics will be available 
to those interested in the formation 
of companies. 

The Canadian Air League was but 
in process of formation at some 27 
points from coast to coast in Canada 
by groups of experienced and en- 
thusiastic young men eager to lend 
their endeavor to the stimulation of 
civil aerial development among the 
people of Canada, when out of a clear 
sky came the announcement of a 
Government policy for the encour- 
agement of civil aviation by provid- 
ing facilities for the training of 
young Canadian fliers through the 
formation of light aeroplane clubs. 
This assistance, offered through the 
Department of National Defense, 
aims at the establishment of such 
clubs in the larger centers of the 
Dominion to promote a more wide- 
spread knowledge of aviation. The 
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general scheme of the Government 
is to issue to each approved and duly 
incorporated club or association two 
light aeroplanes free of charge, on 
condition that the club furnish a 
suitable field or seaplane station for 
their operation, and make provision 
for the services of a duly qualified 
instructor to supervise the flying 
and a licensed air engineer for the 
maintenance of the aircraft in air- 
worthy condition. 

An order was immediately placed 
by the Dominion Government for 
over $400,000 worth of new areo- 
planes for the purpose and the nec- 
essary equipment. Included are 3 
Fairchild monoplanes, 2 de Havil- 
land planes, 6 Avro aircraft, and 
some other types, in all amounting 
to 26 new air machines. The term 
of an» agreement entered into under 
the scheme is for not more than five 
years from April Ist, 1928, and 
should the demand for flying instruc- 
tion exceed the capacity of the two 
aircraft so issued the Department 
may issue in each year after the first 
one further light aeroplane, provided 
that the association or club has from 
its own resources supplied a similar 
aircraft of approved type. 

According to all indications the 
Government’s initial provisions are 
going to prove hopelessly inadequate, 
and demands for planes already 
greatly exceed the number made 
available, so that it is understood a 
supplementary order has been placed 
by the authorities. The response 
throughout Canada to the Govern- 
ment’s offer was spontaneous, gen- 
eral, and wildly enthusiastic, there 
being scarcely a center of any popu- 
lation where eager young ex-pilots 
or would-be flyers did not immedi- 
ately meet together to band them- 
selves in such a club. There were 
700 applications at Montreal. Sev- 
eral hundred young men at Toronto 
formed such an association and the 
Flights of Western Canada at Winni- 
peg consists of three hundred mem- 
bers. Many of the other clubs have 
more than one hundred practical or 
aspiring pilots. Women are eligible 
as well as men and the number of 
the gentler sex to enroll at the vari- 
ous centers has been remarkable. 

Some twenty clubs, among them 
Montreal, Toronto, Ottawa, Quebec, 
St. Catherines, Hamilton, Calgary, 
Winnipeg, Edmonton, Vancouver, 
and Victoria have reached a point 
in organization and progress where 
planes are being despatched to them 
and flying is on the verge of great 
activities. Limitation to this num- 
ber has only been fixed by the avail- 
ability of planes at the outset. All 

(Continued on page 110) 
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The Danger of Take-Off 
With CHleavy Loads 


By Elhott G. 


Advisory Comuinit 


National 


SUCCESSFUL take-off can be 
made with an airplane so 
heavily loaded that it cannot 

climb to a height greater than the 
span of its wings. 

The explanation is that the power 
required to maintain level flight at 
an altitude equivalent to the wing 
span may be as much as 50 per cent 
greater than that necessary when the 
airplane is just clear of the ground 

The failure of heavily loaded air- 
planes to continue climbing at the 
rate attained immediately after the 
actual take-off is a grave hazard and 
has resulted in great risk or catas- 
trophe in three notable cases which 
are cited. 

Three years ago the writers insti- 
tuted and carried out an investiga- 
tion of ground effect. The results 
of this work have been published in 
the National Advisory Committee for 
Aeronautics’ Technical Report No. 
265, “A Full Scale Investigation of 
Ground Effect.” In this report it 


was pointed out that the climbing 
ability of an airplane is favorably 
affected by proximity to the ground 
and particularly so in the case of a 
One of the most 


heavily loaded one. 
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important conclusions to be drawn 
from this work is that an airplane 
can be taken off with a load greater 
than that which can be successfully 
carried across country. 

At this time when so much inter- 
est is centered upon flights of long 
duration, transoceanic and other- 
wise, which are almost invariably at- 
tempted upon an airplane loaded 
practically to its capacity for getting 
off, the importance of this phase of 
ground effect should not be under- 
estimated, because it must be borne 
in mind that after the airplane is 
free of the ground it must climb to 
a sufficient altitude to avoid obstacles 
of artificial or natural origin which 
may lie in its path and that often a 


change of direction is necessary 
shortly after the take-off. 
Three cases in which the occur- 


rence of this phenomenon has un- 
doubtedly caused the endangering or 








Fig. 1—Curve A shows the 
horsepower needed to maintain 
level flight at an altitude of 
500 feet, curve B at 15 feet, and 


curve C at 7 feet. 
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loss of the lives of thoroughly cap- 
able pilots are of record: 

1. Some time ago a very heavily 
loaded seaplane, which at that time 
was under test at our laboratory at 
Langley Field, was _ successfully 
taken off but could not be forced 
above an altitude of about 50 feet 
where level flight was maintained for 
approximately ten miles. A landing 
became obligatory at this point be- 
cause the pilot considered it danger- 
ous to make a turn under these 
conditions. Fortunately, this was 
successfully accomplished and a por- 
tion of the load was removed in order 
that the return flight might be made. 

2. The “American Legion,” trans- 
oceanic airplane, piloted by the late 
Commander Davis and Lieutenant 
Wooster, taking off from Langley 
Field under full load conditions, left 
the ground after a run which was 
even somewhat shorter than had been 
expected, climbed with relative ra- 
pidity to an altitude of possibly 30 
to 50 feet, and continued in the di- 
rection in which it had taken off 
until it was necessary to either rise 
or turn to avoid high trees. It 
evident that the pilot chose the turn, 
whether or not he found it impossi- 
ble to rise, making the turn with 
only semi-success, since it was ac- 
companied by a disastrous 
altitude. 

8. According to press dispatches, 
Captain D’Oisy and M. Gonin left 
Le Bourget Field, France, for an 
objective in India but were unable 
to attain an altitude greater than 
30 to 60 feet (conflicting reports) 
and were forced to land after having 
flown approximately 2% _ miles. 
Fortunately, both men escaped from 
the plane, which however, 
tirely demolished as a result. 

Some intimate knowledge of the 
method of testing used by Com- 
mander Davis in preparation for his 
projected flight is at hand as are 
some less intimate but authentic data 
concerning Colonel Lindbergh’s prep- 
arations. In both cases the tests 
were directed almost entirely toward 
determination of the take-off char- 
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acteristics under full load conditions. 
Particular attention was given to the 
length of ground run and the take- 
off speed, while less consideration 
was given to the more important 
factors, the rate of climb and the 
possibility of its continuation beyond 
the first few feet. 

To explain the dilemma in which 
the pilot of a heavily loaded airplane 
may find himself immediately after 
take-off, it will probably be best to 
extract some information from the 
above-mentioned report on ground 
effect. Figure 1 illustrates the re- 
duction of the power required for 
level flight as a conventional biplane 
(VE-7) approaches the _ ground. 
(The upper curve was obtained ex- 
perimentally and the values for the 
lower one were calculated and con- 
firmed by flight test; the middle 
curve was calculated in accordance 
with the method used for the lower 
one.) It will be seen that at an al- 
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ventional airplane. The reduction of 
the required power will be of ap- 
proximately the same proportion for 
any normal airplane flying at com- 
parable heights, the unit of compari- 
son being taken as the span of the 
wings. 

The operation of this phenomenon 
is best brought out by considering 
the conditions existing during the 
initial stages of the flight of the 
heavily loaded airplane. Let us sup- 
pose that such an airplane has gained 
flying speed and is at the point of 
leaving the ground. With the engine 
at full throttle the pilot finds that 
he gains altitude as rapidly as he 
would expect under the existing con- 
ditions. However, having reached a 
height approximately equal to the 
semi-span of the airplane, he notices 
that the rate of climb has decreased 
alarmingly. Slight changes of the 
attitude of the airplane are found 
to be of no avail. In the interim it 
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Fig. 2.—Line A illustrates the 
rate of climb that might be ex- 
pected on the basis of initial 
performance; line B shows what 
actually takes place. 





titude of 500 feet level flight may 
be maintained at the expense of ap- 
proximately 33.5 horsepower. It is 
apparent, however that when the air- 
plane descends until] its lower wing 
is approximately 7 feet above the 
ground only 23.5 horsepower are re- 
quired to maintain level flight. A 
point of paramount interest will be 
noted in the minimum value of the 
power curve for an altitude of 15 
feet. It will be seen at once that 


the greatest part of the reduction of 
power caused by ground effect takes 
place within a height equal to about 
\Y% the span of the airplane. 
of VE-7, 34.4 feet.) 

The condition illustrated by these 
curves is characteristic of any con- 


(Span 


is probable that he has passed the 
boundaries of the good landing sur- 
face of the airport and may then be 
confronted with the necessity of 
gaining still more altitude in order 
to avoid some obstacle. Finding this 
impossible, he can only choose be- 
tween collision with the obstacle and 
the doubtful alternative of attempt- 
ing a turn. In either case a serious 
accident is probable if not inevitable. 

Figure 2 is an illustration of a 
hypothetical case. It will be seen 
that the airplane begins to climb at 
a reasonable initial rate. The 
dashed curve shows what the pilot 
might expect of the airplane if the 
effect of ground interference caused 
only a negligible reduction of the 
excess power available for climbing, 
as is the case with normal loads. In 
this case, however, the excess power 
is a small portion of the total power 
available and is quickly absorbed in 
overcoming the added resistance 
which accompanies the gain of alti- 
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tude. This results in fixing the ab- 
solute ceiling of the airplane at a 
very small distance above the ground. 
The solid curve then indicates the 
actual performance of the airplane. 
This figure is added to bring out the 
nature of the danger in more graphic 
form. 

To avoid getting into this danger- 
ous condition when an airplane is 
taking off with an unusually heavy 
load, a careful study of the rates of 
climb with smaller loads should be 
made. It is to be expected that the 
curve of rate of climb vs. lead will 
reach a zero rate for a load consid- 
erably smaller than that which can 
be taken off at attainable speeds and 
within lengths of ground run possi- 
ble on existing airports. 
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IONEER in aeronautical educa- 

tion in the United States, the 
Massachusetts Institute of Tech- 
nology recently dedicated its new 
Guggenheim Aeronautieal Labora- 
tory, one of the largest and most 
complete laboratories in the world 
for instruction and research in 
aeronautical engineering. The build- 
ing, which houses class rooms, 
laboratories, two wind tunnels and 
a meteorological laboratory, is 
four stories high, 150 feet long by 
60 feet deep and was made pos- 
sible largely by the gift of $230,000 
from the Daniel Guggenheim Foun- 
dation for the Promotion of Aero- 
nautics, of which Harry M. Gug- 
genheim is president. 

The late Professor Gaetano Lanza, 
for many years head of the depart- 
ment of mechanical engineering at 
Tech, first became interested in the 
subject of aeronautics more than 
thirty years ago, when flying was 
hardly more than speculation. About 
1909 he built at the institute what 
was the first wind tunnel in the 
United States, consisting of a venti- 
lating duct about three feet square 
and twenty feet long, through which 
air was forced by means of a 9-horse 
power motor. The maximum speed 
attainable was twenty miles per 
hour. 

In 1914-15 a graduate course in 
aeronautical engineering was estab- 
lished at the institute, under Lieut., 
later Comdr. Hunsaker, who was de- 
tailed by the U. S. Navy Department 
to act as instructor, the course lead- 
ing to the degree, Master of Science. 
Among his early students were Don- 
ald W. Douglas, who designed the 
World Flight cruisers. During the 

(Continued on page 108) 
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Ed Hedeen says of his rec- 
ord-breaking W ACO: “The ship 
showed no signs of strain. It 
stood the test remarkably well. 
It was just as staunch and tight 
on the last rollas on the take-off.”’ 


A WACO-10 with OX5 motor 
of the type used by Ed Hedeen in 
his world’s record flight. 


WACO sets 
a New World’s Record! 


Ed Hedeen in a WACO Plane Makes 
283 Barrel Rolls 


GAIN WACO speaks for itself . . . with 
A the authoritative voice of performance. 

Flying a WACO with OX5 motor, Ed Hedeen 
set a new world’s record November 11th. He 
made 283 consecutive barrel rolls at Air City 
Airport, Wisconsin . . . exceeding the former 
record by 203 rolls! 

And yet, after this record flight, official inspec- 


tion revealed that no adjustments whatever were 
necessary. 

His WACO was a regular stock model with 
more than 330 hours to its credit. Of this time, 
some 250 were student training hours in which 
the plane was rolled more than a thousand times, 
not to mention hundreds of loops and spins. 

Once more it is proven by performance that 
WACO planes, built for commercial and plea- 
sure flying, are unsurpassed in safety, strength, 
and all-round utility. 


THE ADVANCE AIRCRAFT COMPANY - TROY, OHIO 


Write for catalog PA19. Reasonably prompt deliveries with 
OX5, Siemens-Halske, Hispano-Suiza, or “Whirlwind” 
motors, type certificates 9, 13, 26, 41, 42. 
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Simple -Aerodynamics 


Elementary Principals of Flight 


By Alexander Klemin 


Daniel Guggenheim School of Aeronautics, New York University 


HERE is a certain similarity 

] between airplane flight and 
swimming. If a man in deep 
water remains motionless he will 
sink. When he is swimming the 
reaction of the water against his 
moving body will support him. To 
attain movement through the water 
he must exert muscular energy, pro- 
pelling himself by the use of arms 
and legs against the resistance of the 
water. In the airplane, the wings 
or supporting surfaces meet the rush 
of air and experience a lift which 


MOTION OF PLATE 
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submerged we must exert a great 
deal of energy to move the oar 
against the resistance of the water. 
When the oar is raised above the 
water for the return stroke very little 
effort is required to move it back 
through the air. This indicates that 
the resistance offered to the move- 
ment of a surface depends upon the 
density of the medium through 
which it is moving. We may say 
that the more dense a fluid is, the 
greater is the resistance it offers to 


motion. 
LIFT 
A 





DRAG 





sustains the plane against the action 
of gravity. The thrust or pull of 
the propeller, actuated by the power 
of the engine, overcomes the drag or 
resistance of the plane to forward 
motion. 

Fig. 1 illustrates the movement of 
a flat plate through the air when in- 
clined at 4 small angle to the direc- 
tion of motion. A lift force at right 
angles to the motion and a drag or 
resistance force parallel and opposite 
to the direction of motion are ex- 
perienced. 


Principle of Relative Motion 


A stationary object with air mov- 
ing by at a certain speed will have 
the identical forces acting on it as 
an object moving through the air at 
that speed. This may be termed the 
Principle of Relative Motion. The 
“relative wind” then determines the 
amount and direction of the air 
forces. In flight the speed of a plane 
relative to the air may be greater 
or less than its speed relative to the 
ground. When flying against the 
wind its air speed is greater than its 
ground speed and vice versa. 

In rowing a boat, when the oar is 


Fig. 1. Lift and drag of a flat 
plate inclined to its direction of 
motion. 





Variation of Resistance of a Flat 
Plate Normal to the Wind with 
Density, Area, and Velocity 

A flat plate of one square foot 
area held perpendicular to the rela- 
tive wind will offer a certain amount 
of resistance to motion; a plate of 
twice the area will obviously offer 
twice the resistance and so on. Thus 
the resistance varies proportionately 
to the area 
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A= ANGLE OF ATTACK 


In driving an automobile at 30 
m.p.h. we hardly notice any air re- 
sistance. At 60 m.p.h. there is an 
appreciable air force retarding mo- 
tion and the wind howls in our ears. 
We can feel that this force is not 
merely twice that at 30 m.p.h. but 
much greater. In moving at 60 
m.p.h. we are not only hitting twice 
as much air in a given time but we 
are hitting each particle just twice 
as hard as at 30 m.p.h. Thus we can 
see the resistance effect of the air 
will vary as the square of the ve- 
locity. The air resistance at 60 
m.p.h. then is four times that at 30 
m.p.h. 

We have now established the fact 
that the drag or resistance of an 
object varies proportionately to the 
density of the medium in which it is 
moving, the area of the object, and 
the square of the velocity. 


Weight, Mass, Specific Weight and 
Density 

If an object has a weight of one 
pound, it is acted upon by gravity 
with a force of one pound. 

The force of gravity varies some- 
what with the distance from the 
equator, and with the height above 
the earth’s surface. 

The force of gravity, g, is defined 
according to international stand- 
ards by saying that a force of one 
pound acting on a weight of one 
pound produces an acceleration of 
32.174 feet per second (written 
ft./sec.*). 





Fig. 2. Chord and angle of 
attack for a flat plate. 
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While the weight of an object de- 
pends upon the value of gravity, the 
amount of matter or mass in an ob- 
ject is evidently independent of 
gravity. 

In physics or aerodynamics it is 
very often useful to work in terms 
of mass rather than of weight. The 
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the density of the air, the area of the 
plate, and the velocity of the air. 
We can therefore write that the 
amount of or mass of air M is pro- 
portional to pAv where 

p = density 

A= area 

v = velocity. 








mass of an object weighing one 
pound is said to be 

] 1 Ww 
or M=>=—. 

g 32.174 g 

In article 2, we stated that stand- 
ard air, at 29.92 inches of mercury 
pressure and 59° Fahrenheit tem- 
perature had a density of .0764 
pounds per cubic foot. 

We would have done better to call 
this the specific weight. The den- 
sity is really the mass per cubic foot. 
The mass or density per cubic foot 
of Standard Air will then be 

.0764 .0764 





= .00238. 





g 32.174 

The density of air is generally de- 
noted by the Greek letter p (rho). 
Mass is denoted by the symbol M. 


Momentum, Acceleration and Force 


Momentum is defined as the prod- 
Wv 





uct of mass by velocity, Mv = 
g 

Example. What is the momentum 

of a weight of 10 pounds moving at 


a speed of 10 feet per second? The 
10 

mass is —=>.3l. The momentum 
g 


is Mv=.31 X 10 = 3.1. 
In Article 1, we saw that 
Wa 
F = ——_. 


g 

Therefore F = Ma or force equals 
mass times acceleration. 

If a body of Mass M acquires a 
momentum Mv in one second, then 
the acceleration is also v and the 
force exercised will be proportional 
to Mv or the momentum acquired in 
one second. 


Mathematical Proof of the Resistance 


Law 
We can, with the aid of the above 
paragraphs give a mathematical 


proof of the resistance law. 
Imagine a flat plate held normal 
to a stream of air. The amount of 


air striking the plate depends upon 


Fig. 3. Chord and angle of 
attack for double-cambered sur- 
faces. 





The amount of momentum which 
the plate must take up per second 
is proportional to Mv. Thus the re- 
sistance or force experienced by the 
plate must be proportional to Mv, 
and since M is proportional to pAv, 
R is proportional to (pAv) Xv or 
pAv’. 


Resistance of a Flat Plate Perpendicu- 
lar to the Wind 

The great Newton imagined the 
flow of a fluid to consist of the move- 
ment of a great number of individual 
particles. He thought that if a flat 
plate was held normal to an air 
stream, all the particles after strik- 
ing the plate would fly off sideways 
with the forward velocity completely 
gone. Then the force on the plate 
would be given by the equation R = 
pAv. Experimentally, however, it 
has been proved that R does not 
equal pAv’ but is only proportional to 
it, because the air does not quite 
follow Newton’s simplified concep- 
tion of its behavior. 





Fig. 4. Chord and angles of at- 


tack for various airfoils. 
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The American aeronautical engi- 
neer in the calculation of flat plate 
resistance employs the equation: 

R= KAV’ 

where K = Constant derived from 
experiment 

A = Area in square feet 

V = Velocity in M.P.H. 

The value K is known as the 
Coefficient of Resistance. It has been 
found more convenient to include the 
density (rho) directly in this con- 
stant. For the case of a large square 
flat plate held perpendicular to the 
wind the value of K=.0032 has 
been generally accepted as sufficiently 
correct. 

Example: Find the resistance of 
a square flat plate 16 square feet in 
area held perpendicular in a 60 mile 
wind. 

R= KAV’ 

R = .0032 « 16 & (60)’ 

184.32 pounds. 


General Law of Variation of Aero- 
dynamic Forces 

When a surface is inclined to the 
wind there is created a lift force as 
well as a drag or resistance on the 
surface. These forces are as shown 
in Fig. 1. By analogous reasoning 
to that in a preceding paragraph it 
may be shown that the lift force on 
an inclined surface will follow the 
same law of variation with density, 
area, and velocity squared. In fact 
all aerodynamic forces follow a simi- 
lar law. For each kind of force and 
every different surface the constant 
K will change but in each case is 
readily determined by experiment. 


Angle of Attack 


We have seen that two forces, 
Lift and Drag, are produced when a 
flat plate is moved inclined to its 
direction of motion, or to the rela- 
tive wind. Since these two forces 
vary with each inclination, even if 
the speed is constant, it is important 
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to define the angle of inclination for 
all surfaces. 

For all surfaces, whether flat 
plates or curved (cambered) wing 
sections, the angle of inclination is 
termed the angle of attack, and is 
defined as the acute angle “a,” ex- 
pressed in degrees, between the rela- 
tive wind and a line in the section 
termed the chord. 


Popular Aviation 


also upon the ratio of span to chord. 
This ratio has been given the name 
of Aspect Ratio (AR). Thus for a 
wing rectangular in form: 

Span Ss 


Chord C 


Lift and Drag Coefficients 
In Fig. 1 was shown a flat plate 


(A 


= 




















Stn Ss 


Fig. 5. Span and chord of a 


wing. 





In the case of the flat plate shown 
in Fig. 2, this line coincides with the 
surface of the plate. In a sym- 
metrical, double-cambered _ section, 
as shown in Fig. 3, the position of 
the chord is not in doubt. In a wing 
section, cambered section, or airfoil 
as it is variously called, there is 
always doubt as to what is the chord 


line. It is generally fixed by the 
original designer of the _ section. 
Some representative examples are 


shown in Fig. 4. 


Span, Chord and Aspect Ratio 


In Fig. 5 the meaning of the 
terms Span and Chord as applied to 
an airfoil is illustrated. The chord 
length is the distance between the 
leading and trailing edges measured 
along the chord line. The span is 
the width of the wing, or the length 
from tip to tip. It has been found 
that the aerodynamic properties of 
a wing depend not only upon the 
shape of its cambered section but 





Fig. 6. Resultant force and 


center of pressure. 
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for the resistance of a plate normal 
to the wind the density is included 
in the constant for convenience. 

Example: Given a rectangular 
wing of 30 ft. span and 5 ft. chord 
with a coefficient of lift = .0028. 
Find the lift force at 50 m.p.h. 


Area = 30 X 5 = 150 sq. ft. 

L= K;AV’ 

L= .0028 « 150 « (50)* = 1,050 
Ibs. 


The same wing has a drag co- 
efficient of .00034 at the same angle 
of attack. Find the drag force at 
50 m.p.h. 

D = K;AV’ 

D =.00034 & 150 (50)*= 127.5 Ibs. 








inclined to the relative wind, with 
the force L, or lift, perpendicular to 
the wind, and the force D, or drag, 
along the line of the wind. These 
values of the lift and drag vary as 
the product of density, area and ve- 
locity squared as we have shown. 
The airflow varies for each angle of 
attack, however, so there must be 
different coefficients for each such 
angle. These coefficients also vary 
with each different shape of wing 
section. We may write the equa- 
tions for lift and drag as follows: 
L=K;AV’ and D= K.AV’ 

where 

L= Lift in pounds 

D = Drag in pounds 

A = Area in square feet 

V = Velocity in m.p.h. 

K;, = Coefficient of lift for a given 
angle and section. 

K. = Coefficient of drag for a given 
angle and section. As in the formula 


{— aaa, REGULTANT 














or 


ee ee ee 





Lift Over Drag 


The ratio of lift over drag, L/D, 
is evidently a measure of the ef- 


ficiency of the wing. The value of 
L/D is also equal to the ratio of lift 
coefficient to drag coefficient K,K: 
for 
K,;AV’ 
L/D = — -= K;, 
K.AV’ 


Kx. 


Resultant Force and Center of 
Pressure 


The two forces, Lift and Drag, of 
Fig. 1 may be combined into a single 
force known as the Resultant Force. 
This has been done in Fig. 6. _ It 
should be noted that the resultant 
force is not usually perpendicular to 
the chord. 

The point of application of this 
force along the chord line is called 
the Center of Pressure (C.P.). The 
position of the C.P. is designated by 
its distance from the leading edge 
of the surface given as a percentage 
of the chord length. Thus if the 
chord length in Fig. 7 be 60 inches 
and the resultant force act at 15 
inches from the leading edge, its 
position would be given by 15/60 = 
25 per cent of the chord from the 
leading edge. Briefly, it is said that 
the C.P. acts at 25 per cent of the 
chord. 


(Continued on page 97) 
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eA irplane ‘Design and 
the ‘Public 


HE airplane manufacturer has 

to deal with a spoiled public, 

and a public already exercising 

a dominating influence in aircraft 

design. It is, in fact, the same pub- 

lic which has ruthlessly shaped the 

development of every other common 
conveyance. 

The fact that the public has be- 
come “spoiled” by the traveling com- 
fort of the auto sedan and the rail- 
way coach is no reflection on the 
people. Most of our time and energy 
is devoted to keeping ourselves 
comfortable—let the cynics make 
merry. The steady advance of the 
cabin airplane is an outgrowth of 
this same universal desire. 

One of the most encouraging 
trends in the industry today is the 
rapid adoption of airplanes by busi- 
ness executives. With them speed 
is essential. The sales manager who 
covers his territory by plane is 
naturally the type of man who 
doesn’t care to waste time, even 
when traveling at 135 miles per 
hour. He wants to work as he flies. 
In the open cockpit airplane he may 
be cowled in completely from the 
slipstream, yet the roar of the motor 
and the close quarters are a con- 
tinued distraction. Consequently 
the up-to-the-minute business leader 
is using a cabin job instead of a 
fair-weather ship. This type of 
commercial worker is bringing about 
the future airplane. 

The “office-plane” of the future, 
will be known as weather proof. It 
will be enclosed, offering better pro- 
tection and year-around operation. 
It will be speedy, yet not a plane that 
will reach a top speed of 135 miles 
per hour, and be forced to land at 
100 miles an hour. It will be able 
to cruise well above 100 miles per 
hour, and land at 35 miles per hour, 
without forcing the pilot to resort 
to skillful sideslips and swishtails. 
It must perform at high altitudes, 
and keep stable in rough air. The 


take-off necessarily will be quick and 
the climb rapid, for the business man 
cannot gamble on landing or taking 
off of some of the small baseball 
diamonds which have been dignified 
with the name “airport.” 


By J. Don Alexander 


President, Alexander Aircraft Company. 


This plane eventually will be pro- 
duced as a result of the powerful, 
ever-present force known as public 
influence. Indications are that we 
will not have to wait long. 

The monoplane with its trim ap- 
pearance and aerodynamic efficiency 
has caught the popular fancy in the 
last few years, undoubtedly as a re- 
sult of the oft-mentioned distance 
flights. 

From an engineering standpoint, 
for swift travel without sharp ma- 
neuvering, the monoplane has the 
edge on the old dependable biplane. 
It has been left for aircraft archi- 
tects, however, to develop a mono- 
plane with the steady aileron con- 
trol and slow landing speed of its 
double winged contemporary. This 
is being done. 

Even above speed, the public de- 
mands safety. The salesman wants 
to be assured of reaching a certain 
destination, quite as if he were pur- 
suing the slower ground travel. He 
demands this assurance both in the 
interests of business and personal 
well-being. 

This very reasonable request is 
being satisfied with increased de- 
pendability of power plants, stronger 
airplane structures, and the afore- 
mentioned progress in attaining slow 
landing speed. The airplane safety 
ratio is now comparable to that of 
other swift transportation mediums 
and it will be brought even higher. 

It will be many years before aerial 
traffic becomes a problem over large 
population centers. To cope with 
congestion before congestion arrives, 
we will make planes with.greater 
visibility. Not only will the pilot be 
able to see in front and below him, 
he will be able to see above him, and 
so avoid any plane which may be 
landing on him. 

In the fish, Mother Nature has 
achieved the perfect streamline. 
Consequently the swift light plane 
will adopt the general lines of a trout 
or salmon, to decrease resistance and 
afford greater speed. Such a pisca- 
torial model will make for a clean 
cut appearance. Monoplane wings 
of the strong full-cantilever type, re- 
quiring no exterior bracing, will re- 


duce parasitica] resistance to an ex- 
tremely low point. New metal alloys 
will be incorporated in a lighter and 
stronger ship. The less the weight 
of the plane is, the more pay load the 
plane can carry, of course. Another 
great increase in speed will result 
from folding landing gear, which can 
be drawn up under the fuselage. 
This feature alone should add 10 
miles per hour to the speed. 

In another respect, the develop- 
ment of the ideal airplane is parallel- 
ing that of the modern automobile. 
Greater attention is being turned to 
the comfort of pilot and passenger. 
Seats will be reclined and upholstered 
in a manner that will cause comfort 
to assume new meaning in cross- 
country travel. 

Propellers reach maximum effici- 
ency at a fewer number of revolutions 
than is now compatible with high 
powered motors. The future plane 
will be equipped with a slow-speed 
motor, developing ample horsepower 
at 1,000 r.p.m. This type of motor 
will afford less gas consumption, 
enabling the plane to travel farther 
and faster on the same amount of 
fuel. Radial motors will be cowled 
in, and even the cylinders will be 
stream-lined with fairing. 

A tail-wheel in place of the skid 
will enable the light plane to take- 
off after a shorter run, consequently 
making operation possible from 
smaller fields. 

Night flying will be assisted by 
the use of landing lights, stream- 
lined into the structure. Every 
plane will be equipped with a starter, 
and cranking will be as rare as with 
the present-day automobile. One 
man will be able to wheel the ship 
into the hangar, and bring it out. 
This is difficult for a single person 
to do with the modern light biplane. 

Improved generators will charge 
batteries for starting, ignition and 
lighting. 

A significant step forward will be 
the general adoption of adjustable- 
pitch propellers. Such a feature will 
enable the pilot to take-off with his 
propeller set at a low pitch. He will 
gain lifting speed more quickly, and 

(Continued on page 121) 
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cA ‘forced Landing in the 
Bahamas 


WO schooners which had been 
| lying at Gun Cay in the Ba- 
hama Islands were feared lost 
in the storm which swept over that 
locality some three weeks ago, and 
when I received a telephone call from 
Captain Arthur Holland of the sea- 
plane Topsy Fish asking me if I 
would care to accompany him on a 
trip to Bimini and Gun Cay in search 
of the two vessels it is not surprising 
that I ignored lunch in a hurried 
dash to the slipway from which the 
Topsy Fish was wont to slide into the 
beautiful waters of Nassau harbor. 
Armed with a camera and binocu- 
lars and dressed only in our linen 
suits we set out at about 1:30 p. m., 
August 8th, and making east towards 
the Fort Montagu Hotel we circled 
gracefully over Hog Island and pro- 
ceeded down wind towards Andros 
Island, some 40 miles west. 

There is no better way of seeing 
the Bahamas than from the air. The 
wonderfully transparent sea, in its 
shimmering, ever-varying tones of 
emerald and turquoise, takes on more 
wonderful hues from the sky, and 
it did not seem long until we had left 
the white waters of the sponge 
grounds behind us, and were out 
over the ocean, heading by compass 
for the far off islands. 

Out of sight of land we ran into a 
bad storm, which—like the Red Sea 
—divided as we approached, leaving 
a narrow passage between the rain 
areas, through which we flew. It 
soon became apparent, however, that 
there was more trouble ahead. A 
curtain of inky darkness hung over 
the horizon, and as we approached 
we saw that there was a violent 
storm raging under the mile-high 
thunderheads. 

To go over was impossible, and to 
attempt to fly through was out of the 
question. We should have been 
beaten down and_ immediately 
swamped in the violent seas. Yet 
we knew that Bimini was not more 
than five miles away, in the center 
of that inferno. Our gas was 


limited, and so, after making an un- 
successful effort to find a gap, we 
turned back for Andros, only to be 
confronted with another problem. 
For some 80 miles we had not seen 
land, and it was accordingly neces- 
sary to resort to dead reckoning as 


By Gordon Bazely 





we hurried eastward. Very soon we 
ran into a rain storm which stung 
our faces and hands as we vainly 
searched for the thin grey line which 
should appear. The moment was ap- 
proaching when our gas would give 
out. Could we make land? 
Suddenly a grey mass. broke 
through the haze and we saw land 
dead on our course. Soon we could 
see fishing boats lying at anchor in 








Gordon Bazely, of the Brit- 
ish Water Colour Society, 
1s an artist and etcher. He 
was born in Penzance, 
England, 27 years ago. 
He received his educa- 
tion at Goldsmith's Col- 
lege, London, and has 
been in the Bahamas for 
two years. 

Arthur R. C. Holland was 
a captain in the Royal Air 
Force. He is English, is 
about 30 years of age, and 
has been flying for the 
last ten years, with the 
record of never having 
lost a passenger. Caft. 
Holland is pilot and fpart- 
owner of the Topsy Fish. 





Red Bay, the fishing settlement we 
had been making for. Only two 
miles separated us from them when, 
with a sputter and a cough, the en- 
gine stopped. 

We were only a few feet above the 
sea and Captain Holland made a won- 
derful landing across wind. The mo- 
ment we were down he seized the 
wooden hatch cover, and with a few 
blows of a hammer turned it into a 
sea anehor which he tied to a rope 
trailing from eur bows, and which 
served to keep our head to the wind 
and control our drift. 

Fortunately the wind had dropped, 
but sounding showed deep water, so 


there was nothing to do but sit tight. 
We photographed each other and 
looked around for the possibility of 
escape. It was then that I found 
there was neither food nor water on 
the ship. 

For an hour and a half we drifted 
gently north-east towards a group of 
cays which lay on the horizon, but it 
soon became apparent that the cur- 
rent had altered and that we were 
turning out to sea. Tying a rope to 
himself, Holland jumped overboard 
and found to his surprise that the 
water only came up to his neck. | 
was not long in following him. To- 
gether we sarted off, towing the use- 
less plane behind us, towards the 
nearest of the islands. 

Darkness came on with the usual 
rapidity of tropical nightfall, and we 
were left to make our way by star- 
light in a sea swarming with barra- 
cuda and shark, either of which 
might very easily have incapacitated 
us. More and more slowly we 
dragged the boat. Would the island 
never come nearer? The water was 
now only up to our knees. 

A sudden flash of phosphorescent 
fire approached at an unbelievable 
speed, and a fish came straight at 
me, passing with a leap from the 
water right between my outstretched 
legs. The fish was a small barra- 
cuda. I do not know whether Hol- 
land or myself was first onto the 
plane. I only remember that I lay 
panting for fully five minutes be- 
fore either of us could get down into 
the sea again to continue our labor. 

All around strange shapes passed 
through the water leaving trails of 
liquid fire, and it was with a feeling 
of great relief that at 8:30 p. m., 
after towing for 2% hours and cov- 
ering some eight miles, we stumbled 
ashore on a sandy beach at the north 
end of the southernmost Man-o’-War 
Cay. 

We had no matches, but by taking 
off the magneto and the 
priming can of gasoline we had a 
very efficient method of making fire. 
In order to quench our thirst, we ran 
the radiator water off into a gasoline 
can and attempted to drink it. A 
more nauseating draught cannot be 
imagined. Oil and rust were min- 
gled with a flavor of brass solder, 
and the mixture was lukewarm 


booster 
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Command-aire ailerons banish 


The picture gives you a 
clearer conception of COM- 
MAND-AIRE aileron feature 
than miles of description 
might afford. 

For instance, the exclusive 
advantage of slotted joining 
to the lower wings only. This 
requires but slight movement 
of the stick even for very 
steep banks. 

Again, it provides positive 
controlat stall speed, whether 
inthe air or landing. Striking 
proof of COMMAND-AIRE 


sloppy control. 


stability was to have the pilot 
leave the cockpit and ride the 
fuselage, while the plane flew 
on under perfect self control 
(photographic evidence fur- 
nished on request). 











To the dealer, COMMAND- 
AIRE’S superiority of de- 
sign and construction brings 
a vital advantage—namely, the 
widest possible market; among 
youth through speed, stabil- 
ity and smart appearance; 
among middle age in maxi- 
mum assurance of stability. 

The franchise may still be 
open in your territory. Write 
for the COMMAND-AIRE 
proposition. 


COMMAND-AIRE, INC. 
Little Rock, Arkansas 


COMMAND-AIRE 
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How we managed to retain the few 
drops we drank I do not know, but 
retiring early to our sandy couch 
under the stars and keeping as still 
as possible, we hoped for the best. 

In a few minutes we were sur- 
rounded by swarms of large mos- 
quitoes, which did not leave us alone 
for a single moment all night. It is 
not surprising that at the first signs 
of dawn we were up exploring our 
island. We lighted a fire to attract 
the attention of any boat that might 
pass. 

We found that we were on a small 
circular sand bank, covered with 
scrub and a few struggling palmet- 
tos. The milk-white waters lapped 
mournfully at the mangrove roots. 
There was only one bright spot in 
the outlook. The water was prob- 
ably shallow all the way to the main- 
land, 20 miles away, and should we 
be able to make a raft we could start 
poling our way to civilization. Ow- 
ing to the absence of a lumber yard 
on our island, this scheme was 
abandoned. 

Suddenly Holland had an idea. We 
would dismantle the plane, put our 
water and clothes with the binocu- 
lars and camera in the cockpit, and 
tow the hull behind us. Holland had 
no sooner thought of this plan than 
he sprang into action and commenced 
the tremendous task of taking to 
pieces a full sized flying boat with 
nothing but his emergency tool kit. 
Too exhausted to be of much use, 
I lay on the beach while he undid 
the nuts and bolts securing the en- 
gine mounting and wings. Then 
with great caution we worked the 
wings off and dragged them above 
high water. During this process I 
was bowled over by a wing section 
and half buried in a mixture of sand, 
clay, and salt water. From this time 
on despite the burning sun, I worked 
in nature’s garb—an action which I 
afterwards regretted. 


Dismantling the Topsy Fish on 
the beach at Man-o'-War Cay. 





After we had removed the wings 
we made a rope fast to the engine on 
the now top-heavy hull, and rocked it 
until it fell overboard into the sea, 
missing the delicate hull by the frac- 
tion of an inch. 

By noon we were ready to go, and 
after a rest we wrote a message in 
oil on one of the wings, stating that 
we were making for Andros. This 
done, we set out for the next cay, 
towing our hull after us. After some 
two miles of wading we came to a 
deep channel where we were forced 
to swim, holding onto the hull as we 
did so. Just as we were becoming 
exhausted we again touched bottom. 
and we proceeded to slog on through 
the slimy clay which coats the coral 
sand eighteen inches deep. Finally, 
at about 4:30 p. m., we hit the beach, 
and after exploring the island found 





Wings ashore and engine over- 
board, the Topsy Fish is ready 


for the voyage to the mainland. 
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that it was even more barren and 
desolate than the one we had left, 
although there were many more 
crabs. 

A tarpaulin was stretched over the 
cockpit in an attempt to catch rain 
water, but all storms passed us on 
one side or the other. We saw a 
fishing boat, and again brought the 
magneto booster and can of gasoline 
into play, but to no avail. 

At this point we succumbed to the 
effects of our vile beverage. We 
were both sick, and after feeling 
very bad indeed we decided to con- 
fine our efforts with the radiator 
water in the future to merely wet- 
ting our lips, swallowing nothing. 
About 7 p. m. we fell asleep, and 
except for the mosquitoes and the 
smudge fire, which needed occasional 
tending, we spent a peaceful night. 

Up before dawn the next morning, 
we decided to make one great at- 
tempt to reach the mainland before 
noon. So, without stopping except 
for an occasional immersion to cool 
our thirst as much as possible, we 
struggled on through the forenoon. 
Mile after mile we made our way, 
treading on fish and crabs, and pol- 
ing across deep water channels with 
a piece of plank, until, around the 
next cay, we saw a sloop only some 
three miles away sailing towards 
civilization. On we went, trying 
from time to time to attract the at- 
tention of the boat, but without suc- 
cess. Finally we watched it sail 
away out of sight. 

We had covered some 14 miles like 
this when, poling along in deep 
water, Holland suddenly shouted that 
a skiff was approaching. In a few 
minutes two Lowe Sound fishermen 
were alongside, and we had trans- 
ferred our allegiance to their sail 
boat, after anchoring the hull with 
the tool box on board. 

We found that the distant land 
was yet another cay and that, had 
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DERFORMANCE 


WITH OX-5 MOTOR FULLY LOADED 
IN TEN MILE WIND 


TARE OFF = G6 SECONDS = 190 FT. 
LANDING ROLL = 7 SECONDS = 190 FT. 


vs here at last—and SWALLOW produced it .... It’s the new 
SWALLOW T-P, the long looked for plane in which to reach and 

















teach the masses to fly. ‘* It’s ideal—they learn to fly in half the 
time .... It’s price is as sensational as its performance. ‘® Learn all 
about it at our exhibit .... But you won’t believe it till you see it fly 
at the daily demonstrations which we are holding during the Show. 


We seek contact with desirable territory 


sales representation. Wire or write factory. 
as 


“Follow the Swallow” 


THE SWALLOW AIRPLANE co. 


WICHITA, KANSAS 
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With the Topsy Fish forced 
down at sea, Caft. Holland con- 
siders it 1s a good time to sit 
for a portrait. 








we landed and walked across, we 
should have had the bitter disap 
pointment of seeing a deep channel 
stretching between us and the main 
land, which lay another two or three 
miles beyond. 

Our rescuers had no food or water 
aboard, as they were merely out pick- 
ing thatch for their house. They at 
once gave chase to the vanished sloop, 
which was known to carry a certain 
amount of water, and after some two 
hours’ rowing and sailing, we were 
able to attract the attention of the 
captain. He dropped anchor and be- 
fore long we were on board. We 
each drained two large mugs of wa- 
ter from a barrel which was kept on 
deck, and had some sour bread, baked 
after the native fashion, but very 
agreeable to us on this occasion. 

The fishermen, who were all col- 
ored, were towing another sloop 
which had been damaged in the re- 
cent hurricane. We left directions 
with them for salvaging the hull of 
the Topsy Fish, and in still another 
skiff set off on a stormy voyage to 
Nicoll’s Town. 

The wind had freshened, and for 
the next four hours our little sloop 
tacked backwards and forwards, tak- 
ing big green combers abroad fre- 
quently. We spent a strenuous time 
bailing the water from the bottom of 
the boat. About 4:30 p. m., 48 hours 
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after we had come down at sea, we 
saw a Waco seaplane making towards 
us over a promontory called Mor- 
gan’s Bluff. It circled around, and 
much to our disappointment, headed 
off to the west. Soon it was back 
again, however, and as it passed 
overhead the pilot, Captain A. B. 
Chalk of the Chalk Flying School of 
Miami, signalled to us that he would 
wait for us at Nicoll’s Town. 

We arrived at Nicoll’s Town at six 
o’clock and were welcomed by the en- 
tire population under the leadership 
of Mr. O’Brien, the Commissioner. 
After eating some fruit that Chalk 
had given us we went up to the 
Residency where we took a bath and 
changed into clean clothes supplied 
by the Commissioner. Here we had 
supper. 

Seated on the piazza after the meal 
we were surprised to see three men 
approaching us. We found that they 





This story won the $100.00 
watch offered each month 
for the best “Forced Land- 
ing story sent us by the 
participant in the landing. 
You can see by this story 
how much the photographs 
help. Address “Left Wing 
Low” — Pofular Aviation, 


608 S. Dearborn Street, 
Chicago. 





were Messrs. Collie, Holt, and Rus- 
sell of Nassau, who had come out in 
the yacht Dorothy with food and 
medical supplies. The meeting was 
hilarious, and we began to realize 
that great anxiety had been felt for 
our welfare in Nassau. 

After a long night’s rest I made 
an early morning start with Capt. 
Chalk in his seaplane and by break- 
fast time we were in Nassau, and 
seated in my studio recounting our 
experiences to our friends. The 
Dorothy had gone back to collect the 
pieces of the Topsy Fish. 

A rumor had spread that I had 
arrived in a weak and ailing condi- 
tion, but I was able to show that, on 
the contrary, I was physically the 
better for our adventure. At the 
same time I should not want to do 
it all over again. 

A week later the pieces of the 
plane were brought into Nassau, and 
the work of rebuilding the ship and 
cleaning out the engine was com- 
menced. The Topsy Fish will fly 
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again, and I hope that I shall fly in 
her. There was nothing the matter 
with the plane or the engine or the 
pilot. We simply had sheer bad luck 
in regard to weather. 
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Air Mail Stamps 


MOUEEEEUOUUEGAEOOUOSREREEOOCEREOUDO EERE OGOOCEREREOES OOOUNOEDOSROREOGEOEEGREROREORS 


Air mail stamps are acceptable 
for the payment of the registry fee 
as well as for the payment of post- 
age on any registered articles which 
are actually sent as air mail. This 
announcement was made recently by 
the third assistant postmaster gen- 
eral, R. S. Regar: 

“Information has reached this 
office indicating that some postal 
employes are under the impression 
that air mail stamps are not accept- 
able for the payment of registry fees 
on registered air mail and in this 
connection may have misconstrued 
the statement in the third paragraph 
of the matter printed on page 223 of 
the June, 1928, Postel Guide, wherein 
it is stated that the use of air mail 
stamps on other than air mail is not 
permissible. Pocstmasters and other 
postal employes are therefore in- 
formed that air mail stamps are 
acceptable for the payment of the 
registry fee as well as for the pay- 
ment of postage on any registered 
articles which are actually sent as 
air mail.” 





Rescued by two Bahama thatch- 
gathering fishermen. 
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Che Standard of Ate waft Compa UsON 
Two cabin monoplanes (6 and 4 place); five 
biplanes with Whirlwind, Challenger, 
WV irner-Scarab, OX5 and Hisso » lotors. .. 


4 ° \ ° ’ a 
Feo complete line of airplanes for training. 
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Ligh ting the -A irport 


VERY city of any size now has, 
E or expects to have, an airport. 

Most cities and many towns 
now have one or more aviation fields; 
but the rapid growth of commercial 
flying, the tremendous acceleration 
in the growth of volume of air mail, 
and the wonderful increase of air- 
mindedness of the general public, 
make the municipal airport a neces- 


sity. Whether it be a privately 
owned aviation field, or a publicly 
owned airport, the time has now 


come when the flying field must be 
illuminated for night flying. 

In the present state of civilization, 
it is unthinkable that business, 
sports and recreation should stop 
with the end of daylight. Our pres- 
ent modes of life have developed only 
because of the advancement of arti- 
ficial lighting. For the further de- 
velopment of aviation airports must 
be illuminated for night flying. It 
is lamentable that pilots, now carry- 
ing U. S. Mail, must frequently make 
landings on aviation fields which are 
not properly lighted. All aviation 
fields must very soon be illuminated, 
if they are to give the service for 
which they are intended. 

The great importance of aeronau- 
tics in warfare indicates the neces- 
sity of accelerating the development 
of night flying to the greatest rate 
possible. Experience in the zone of 


By D.W. Blakeslee, FE. E. 


advance, during all eleven major op- 
erations of the World War proved to 
the writer (56th Engineers; Anti- 
Aircraft Fleet Searchlight) that the 
enemy bombing plane can be best 
combated by night flying pilots in 
swift airplanes, with machine guns. 
For the promotion of more efficient 
peace-time operation, all pilots of 
planes should practice night flying. 
This can best be accomplished with 
the aid of adequate illumination of 
present and future airports. 

To assist in the satisfactory il- 
lumination of airports, the Aeronau- 
tics Branch, U. S. Department of 
Commerce, in its bulletins on Con- 
struction of Airports and Airport 
Rating Regulations, devotes 40 per 
cent of the volume of these publica- 
tions to the various stages of the 
subject of Lighting of Airports. 

The equipment for airports, com- 
pletely lighted for use at night, in- 
cludes the following: (a) Airport 
beacon; (b) illuminated wind direc- 
tion indicator; (c) boundary lights; 
(d) floodlights; (e) signal lights; 
(f) ceiling projector; (g) building 
floodlights; (h) obstruction lights. 
Some night flying pilots are now ad- 
vocating (i) landing strip marker 
lights. 

The airport beacon must be at 
least a 100,000 candle-power, 24 in., 
rotating projector, or it must be a 





fixed lens or combination of lenses 
with flashing light sources, flash 
panel lenses, or Neon tube lights, 
with or without optical apparatus, to 
produce the effect of flashing. The 
light must be of not less than one- 
tenth second duration, with a luminu- 
ous period not less than 10 per cent 
and with frequency of flashes having 
eclipse not greater than 10 seconds. 

Wind direction indicators, whether 
of the tee or cone type, may be 
lighted by one of a number of ways. 
The U. S. Air Force Association ad- 
vocates the use of the 500 watt flood- 
light for illumination of the wind 
cone. 

The boundary lights must follow 
the outline of the useful area of the 
landing field, and must be spaced not 
farther than 250 ft. apart. A spacing 
of 200 ft. is more desirable and for 
smaller fields, the spacing should be 
still less. Boundary light lamps 
should be enclosed in weatherproof 
globes, located about 3 ft. above the 
ground, at the end of a piece of 1 
inch conduit. For the sake of econ- 
omy, the conductors in the circuit 
around a large aviation field should 
be in a Parkway or Trenchlay cable, 
which requires no conduit for its 
protection. For a large airport, the 
series circuit with a constant cur- 
rent transformer will be found to 
keep to a minimum the cable cost 
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The success of plane 
builders in the future 
largely depends upon 
the character and 
capacity of their sources 
of supply 


Greater financial stability 

Greater production capacity 

Greater manufacturing resources 

More modern methods and equipment 
More exhaustive engineering and testing 
Greater facilities to make deliveries 
Ability to guarantee uniform quality 
And experience adequate to all demands 


LYCOMING MOTORS 


LYCOMING MANUFACTURING CO. 


WILLIAMSPORT, PENNSYLVANIA 


At the Chicago Aviation Show, Lycoming’s Headquarters will be at the Stevens Hotel,“Doc”’ Kinkade in charge 
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and the energy loss. The boundary 
lights shall show white, except at 
each end of each landing strip, wher« 
there shall be a green one on a center 
line of the landing strip. On the 
series circuit, the lamp to be used 
in the boundary light is the 600 
lumens, 6.6 amperes, S-24.5 lamp; 
for the green light, a 1,000 lumens 
lamp should be used. If a multiple 
circuit is used on a small field, the 
white light must be not less than 25 
watts and the green not less than 
50 watts. 

The floodlights for the surface of 
the field itself, may be of one of two 
general types: (1) An adaptation 
of the lighthouse system of hand 
ground Fresnel lenses, to spread the 
light horizontally; (2) The typical 
floodlight, with reflector and dioptric 
lens, for controlling the light by 
spreading it horizontally and de- 
pressing the light, which would 
otherwise be lost above the ground, 
into the main beam. Fig. 1 and Fig. 
2 illustrate the application of these 
two types respectively. The flood- 
lights should illuminate the entire 
useful area of the landing field and 
not simply the landing strips which 
may have runways especially pre- 
pared to provide better surface than 
the balance of the field. The re- 
quired average intensity for illumi- 
nation of the field is 0.15 foot-can- 
dles. The floodlights are usually 
mounted from 5 to 15 ft. above the 
ground. They should illuminate the 
field so as to reveal details of the 
surface and make depth perception 





Fig. 1. Two intermediate B.B.T. 
floodlights with the 5 kw. in- 
candescent lamp. The B. B. T. 
light 18 of the wide-spreading, 
lighthouse type. 











Fig. 2. Six “Pittsburgh” airport 
floodlights with the 1,500 w. gen- 
eral service lamp. These lights 
concentrate the beam somewhat 


| 


more. 
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possible from an altitude of 30 ft. 
The floodlight system must be able 
to cover a field having a somewhat 
irregular, wavy surface, without 
shadows. A sharp cutoff is neces- 
sary to prevent blinding the pilots 
by glare from the lights. 

An example of the first type of 
floodlight mentioned above is that of 
the B. B. T. Corporation of America. 
(See Fig. 3.) In this unit, the front 
half of a cylindrical housing is com- 
posed of a 21-element, 180 degree, 
hand ground, Fresnel lens, approxi- 
mately 3 ft. high and 8 ft. in di- 
ameter. It is claimed that this unit 
gives a fan of light with a very nar- 
row, vertical divergence of about 2 
degrees. 

This unit is also provided with a 
narrow, vertical screen, which can be 
adjusted in any direction desired, to 
reduce the amount of direct illumi- 
nation and provide a dark sector in 
the direction of the aircraft about to 
land or taxi on the field. 

Its light source consists of a 150 
ampere, high intensity arc mechan- 
ism, or a 10 KW. incandescent lamp. 
Direct current at 115 volts is re- 
quired for operating the are, and the 
generating equipment and control 
apparatus are usually installed in the 
shed housing of the floodlight. 

A spherical reflector can be used 
to advantage with the 10 KW. in- 
candescent lamp, the illumination be- 
ing less intense and of greater ver- 
tical divergence than from the are. 
The fact that this lamp operates on 
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— the Kansas City business district is... a factor of vital importance to freight a vital connecting link not only 
Yr ver- the manufacturers of aircraft and me the entire Kansas City territory but 


an airport that spreads out invit- 
ingly to the aircraft fraternity over 
its entire 687 acres—the largest 
body of airport land so closely ad- 
jacent to a metropolitan business 
section in the country. Immediately 
across the Missouri River, within 
ten minutes of the postoffice, is 
another airport of 200 acres. 
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aircraft accessories who seek the 
most central location for national 
distribution. 








- Not just a city 
’ but an empire 


Kansas City advertising does not confine 
itself to corporate limits. Within the terri- 
tory are raw materials and manufacturing 
advantages of a highly diversified nature 

. many within the city itself, many 
in the smaller cities of this rich area. 
Kansas City undertakes to tell the story 
of the entire territory to interested manu- 
facturers, realizing that the city prospers 
only as its outlying territory prospers. 











KANSAS CITY 
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Industrial Committee, Room 8 
Chamber of Commerce, Kansas City, Mo. 
Please send me, without obligation, “The Book of Kansas City Facts.” 
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with the nation. 


The raw material is here... the labor, 
low power and fuel costs... at the hub 
of the nation’s airways! 


A survey that tells the truth about the 
opportunities for your industry in this 
market has been prepared. It will be 
sent to you confidentially, as well as 
“The Booklet of Kansas City Facts.” 


Opportunity Here 
Awaits These Products 


Men's and Women’s Clothing ++» Aircraft 
and Accessories «+s Hosiery ++ Dairy 
Machinery ++ Steam Fitting and Heating 
Apparatus -r- Furniture rr Porcelain Ware 
Perfumery and Cosmeties +++ Millinery’++ 
Wallboard -+* Insulated Wire and Cable: +- 
Moulding of Bakelite: +Radio Equipmear 


Kansas City. Mo. 
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What Are the Facts? 


You don’t need to be told what 
aviation will become within the next 
ten years. You know—everybody knows. 
men who have flown for years know; they 
see the rewards of patient effort now in 
their grasp. Careful, conservative bankers 
and capitalists know. They are investing 
hundreds of millions in aviation, seeing 
large and sure profits not far ahead. YOU 
know, or you would not be considering 
aviation as a career. So much for that! 


What you must have is TRAINING. 
Flying is no longer a matter of personal 
bravery. It’s a profession—an art, in which 
education, training and experience play as 
great a part as they do in engineering, or 
law, or major-league baseball. 

The better school you choose, the better 
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PARKS,THE LARGEST CIVILIAN AIR SCHOOL! 





Parks-trained flyers 
carry a reputation! 


Parks graduates are known as “good 
men to get” throughout the aircraft 
industry. Parks’ thoroughness is rec- 
ognized everywhere. One large air- 
craft factory has asked us to supply 
them 200 pilots by Spring. Would 
you like one of these jobs? 


Wherever you begin your work 
after graduation, the first question 
your employer will ask is “Where 
were you trained?” 

Will you be able to say “Parks Air 
College”? Are you going to get your 
training at the largest and most elab- 
orately equipped Air School in the 
United States? Remember that to 
graduate from Parks gives you a 
definite recommendation. 


Come to Parks at St. Louis! 
Learn to fly on new ships, licensed by 
the Department of Commerce. Fly 
behind new OX5 and Whirlwind mo- 
tors. Take your instruction under 
nationally-known transport pilots. 


FACTS 


FOR AVIATION SUCCESS 


your chance of 
success, in this as 





A solo student in flight 


And the big 
school, properly 





in any field. Grad- 
uates of “Fresh- 
water College” 
sometimes achieve 
fame — but it’s a 
hard battle. The 
man from Cornell, 
or Yale, or Co- 
lumbia, has long 
odds in his favor 
from the start. 
And for very good 


reasons. 


What School Offers Most? 


Your problem, then, is to choose the 
school that gives you the best start—the 
school that equips you fully for what lies 
ahead of you in aviation. 

Only a big school can do that. No small 
institution can afford the lavish equipment 

-the famous pilots—the skilled instructors. 


ST. LOUIS, 





Coming in for a perfect landing 


managed, can of- 
fer complete 
training at no 
greater cost— 
sometimes at less 
—than a small 
place must charge. 
It actually costs 
you no more to 
learn aviation at 
Parks Air College 
than at schools 
which offer you 
nothing like Parks’ opportunities. Parks 
has over 400 students in training. No other 
civilian school in the country has half that 
number. Parks has 14 licensed transport pilots 
as instructors—26 new-produc- 





Students are enrolled from every 
state in the Union and from several 
foreign countries. Parks is putting 
many more men into aviation than any 
other school in the world. 


If you could stand on Parks Airport, 
only 15 minutes from downtown St. 
Louis, hear giant motors roar into ac- 
tion and see the training planes go 
sweeping up into the sky—you would 
be thrilled as we are thrilled with this 
new, vital industry of aviation. 


Delay Won’t Help 
Your Chances—Start Now! 


Start now—get this training that 
will put you far out in the lead—that 
will start you on the road to success 
and fortune. 


Today you can receive our Regular 
Flying Course and Regular Pilots 
Ground Course at a saving of over 
$100. 


These courses not only teach you to 
fly, but include Aerial Navigation and 
Meteorology, motor work on such 
famous engines as Liberty, OX5, Cam- 
inez, Whirlwind and others, Airplane 
Design and Construction, Shop Pro- 
duction Methods, Air Law, Airport 
Management, and a host of other sub- 
jects. 


Students are daily choosing Parks 
after personally inspecting many other 
schools. One says: “I selected Parks 
over eight other leading schools. You 
are decidedly in a class by yourselves.” 


Whatever you do 
read “Skyward Ho!” 


Ask at once for your free copy of 
the new 32-page edition of “Skyward 
Ho!”, profusely illustrated with over 
100 photographs. It describes and pic- 
tures Parks Airport, the College, the 
shops, the courses, the planes, the in- 
structors, and students. It’s fascinating 
—and full of real information on flying 
as a career. 


Today, You Can Save $100 on the 
cost of training at Parks. 
Special rates are in 
force. To get them, you 
must act at once. Get 
your name and address 
to us on the coupon be- 
low. Mail it today with- 
out fail! 





tion ships—over $175,000 worth 










of plant and equipment. Parks is 
more than an aviation school— 
it is a University of the Air. 


PARKS AIR COLLEGE, Ine. 
206-L Missouri Theatre Blidg., St. Louis, Me. 









Send me “Skyward Ho!” at once, with facts 
on the greatest aviation training ever offered, and 
details of the limited offer that saves me over 
$100. 

Name....... inciengans spsinieiiniaiaiaaial 
Address... _ selina _ 





MO. 
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Fig. 3. Side view of the B.B.T. 


floodlight. The 180 degree 
Fresnel lens is approximately 
three feet high and three feet 
in diameter. 








either alternating or direct current, 
and entirely independent of an op- 
erator, makes it preferable to the 
are. 

An example of the second type of 
floodlight mentioned above is the Air- 
port Floodlight of the Pittsburgh 
Reflector Company. (See Fig. 4.) 
The following are its outstanding 
features: 

(1) The paraboloid reflector is 
pure silver, on crystal glass. The 
silver is electro-plated with copper, 
which hermetically seals it from the 
atmosphere. The mirror backing is 
guaranteed for 10 years not to dis- 
color, crack, check or peel. 








Fig. 4. Side view of floodlight of 
the Pittsburgh Reflector Com- 
pany. This lamp has a dioftric 
Jens and a silver paraboloid re- 
flector. 


f; 
WH 



































Popular Aviation 


(2) The 1,500 watt general serv- 
ice lamp is used; this lamp is avail- 
able in lamp stocks. Special flood- 
light lamps are hard to procure, as 
they usually must be obtained on a 
special order from the factory, which 
takes time. The first cost of the 
general service lamp is low, while a 
special lamp may cost 100 per cent 
more. The rated life of a general 
service lamp is longer by 25 per cent. 
For the large airports, the 25,000 
lumens, 20 ampere, PS-52 clear type 
C lamp, such as is used for street 
lighting, should be employed. This 
lamp has 35 per cent longer rated 
life than the general service lamp, 
but its greatest advantage is that it 
is operated on a series circuit, which 
reduces to a minimum the cable cost 
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in other words, parts in contact are 
of dissimilar metals, to prevent 
sticking due to corrosion. 

(6) All cast parts are of iron, to 
resist rusting and decomposition by 
chemical or salt laden air. The 
drum is drawn of one piece and 
coated inside and outside with zinc, 
after being formed. Only copper 
rivets are used. 

With an increase in night traffic, 
signal lights for communication be- 
tween the airport manager and air- 
planes are necessary. 

A ceiling projector is a narrow 
beam floodlight, elevated at an angle 
of 45 degrees, to determine the 
height of clouds, fog or mist layers, 
at an airport. A 12 in. incandescent 
searchlight, with a 250 watt lamp 


ad 








and losses; as in the street lighting 
circuits, the constant current trans- 
former must be used. 

(3) The dioptric lens is scientif- 
ically designed to spread the beam 
horizontally and also to depress the 
rays, which would otherwise go 
above the horizontal, into the main 
beam. This heat-resisting glass lens 
is cemented into a frame (the 
hinged cover ring) with a water- 
proof compound which remains soft 
indefinitely. 

(4) The housing is water-tight 
and non-ventilated; there is no cir- 
culation of outside air through the 
floodlight to draw in moisture and 
dirt; therefore it is kept clean and 
efficient. 

(5) Focusing is done from the 
outside of the housing, so that the 
floodlights may be burning while the 
desired results are being obtained 
by making the necessary adjust- 


ments. Elevation and azimuth point- 
ings are designed for easy operation. 
— All screws, bolts, etc., are of brass; 


Fig. 5. Method of determining 
the altitude of cloud-layers with 
a ceiling-projector. 





—— 





and grey light shield may be used. 
The ceiling height is determined by 
measuring the distance from the pro- 
jector to a point directly under the 
light spot appearing on the clouds or 
fog, as in Fig. 5. 

The floodlighting of the buildings 
in an airport is of great importance. 
The vertical walls of hangars and 
other buildings should be illuminated 
to an intensity of 2.5 foot-candles. 
This is best done by floodlights. The 
most efficient floodlights for this pur- 
pose are those with reflectors, which 
in effect almost surround the lamp, 
and which are made of glass, backed 
with silver. The reflector shape re- 
ferred to controls at least 50 per cent 
more light flux than the shallow re- 
flector set at the back of some flood- 
lights. Silver plated glass has a co- 

(Continued on page 109) 
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And now—in Chicago 


To meet the increasing demand for Jack B. Stinson’s course in 
Aviation we have organized our fifth unit—to serve the Chicago 
area. Although the Stinson School of Aviation was originated less 
than a year ago the demand for the Stinson course has become so 
great that it is necessary to organize branch schools. There are com- 
plete Stinson Schools in Detroit, Toledo, St. Paul, Cleveland, and 
now—in Chicago 


All Stinson Schools are equally well equipt—all have the most 
modern equipment—the most modern open and cabin planes—bi- 
planes and monoplanes—are used. Each member of the faculty is a 


Subjects specialist in his particular subject and is under the personal supervi 
Covered sion of Jack B. Seinson. 
History — , . 

Aerodynamics An invitation is extended to all interested in flying to visit our ex- 
‘— hibit at the International Aeronautical Exposition in Chicago—and to 
eesign call at the offices of the various branch schools where officials will be 
Navigation glad to explain in detail the completeness of the Stinson Course 
Regulations 
Phot eraphy 

Airports @ Airway STINSON SCHOOL OF AVIATION 


General Motors Bldg., Detroit, Mich. 


Complete 
Schools 


TOLEDO 
offices in 


Richardson Bldg 


ST. PAUL 
offices in 
Pioneer Bldg 
CLEVELAND 
offices in 


Terminal Tower 


CHICAGO 
offices in 
Straus Bldg 


STINSON # SCHOOL 


OF AVIATION 
““It DOES Make a Difference Who Instructs 
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OR some reason the aviator— 
the “intrepid aviator” as the 


press termed him—was always 
taken more seriously in Europe in the 
pre-war days than he was over here 
in the land where human flight was 
first proved possible. In England, 
France and Germany he was a public 
hero, little short of a demigod. Here 
in the States, people looked upon him 
as a kind of glorified circus clown 
with more nerve than brain. 

Now, ever since I was a boy, I had 
wanted to be a hero. Not the kind 
where you “did your duty” and 
were rewarded with the hand of the 
heroine, but the sort who got pointed 
out in public places, at whom people 
stared and whispered, “That’s him!” 
A popular idol who received a salary 
for doing daring deeds—that was 
my real role, I felt sure. 

True, the novelty of flying had 
worn off a good deal with the public. 
They had come to accept aviation as 
an actual fact. But the daring soul 
who piloted a plane outside of an 
aerodrome was still a person ranking 
above ordinary mortals in popular 
esteem. 

Six months after first seeing an 
aeroplane in actual flight I was in 
London, and the second day of my 
arrival there found me hovering out- 
side the great flying field of Hendon 
where there were several schools of 
aviation. Somewhat timidly I en- 
tered the gate—paying a shilling for 
that privilege—and stared around. 
It wasn’t so impressive as’ I had 
imagined. A few planes were dron- 
ing monotonously round and round 
less than a hundred feet high, and 
occasionally a small group of men in 
greasy overalls would come out of 
one of the big hangars to watch 
them. When a machine landed, it 
was instantly dragged inside its shed 
to be inspected for damages. I 
found out later that very few pupils 
ever did land without breaking a 
wire or shaking loose a bolt or some- 
thing. The planes of those days 
were not very strongly constructed, 
neither were the landing fields par- 
ticularly smooth. Also, if being an 
“aviator” gave one a certain amount 
of prestige with the man in the 
street, it meant absolutely nothing 
to the real pilots and mechanics in 
the aerodrome. A_ student flyer 
was looked upon as a_ nuisance. 
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Of course they had to let him take 
a machine out now and then; but 
woe betide him if he cracked it up. 
Parachute packs and safety belts 
were unknown. If a pupil and his 
bus parted company in the air— 
which really did happen sometimes— 
a small crowd of anxious-eyed men 
would dart from the hangars to first 
inspect the wreck. Afterwards, if 
one of them happened to think of it, 
they might stroll over to see what 
was left of the human element. A 
thing of scorn was he who crashed a 
plane. This was a somewhat drastic 
attitude, perhaps, but it weeded out 
both the timid and the reckless. For 
in spite of low wages and the com- 
parative cheapness of materials, 
aeroplanes and aerial motors were 
proportionately far more expensive 
than they are now. 

Of course, on the voyage to Eng- 
land I had read a great deal about 





The editor would be grate- 
ful for the address of Mr. 
Williams, the author of 
this imteresting story of 
early training. Mr. Wil- 
hams, or friends of his, 
knowing his address, 
please write. 








flying and had assimilated a vocab- 
ulary of new and strange words, 
most of them quite Frenchified. In 
my first half-hour at Hendon I was 
thus enabled to pick out the dif- 
ferent. types, although I didn’t know 
any advantage one had over another. 
They all seemed to make a great 
deal of noise and to hurtle through 
the air much faster than was 
pleasant. 

I liked the look of the Caudron 
biplanes; they had pretty blue wings 
and a little canoe-shaped structure 
where the pilot sat amid a maze of 
struts and wires. The Farman 
“‘box-kites” did not seem so good to 
me. They were dual instruction ma- 
chines with the pupil squatting in 
an open seat below the instructor 
and a great big engine perched over- 
head ready to give both a nasty poke 
in the back in the event of a bad 
landing. 
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Then there were the monoplanes. 
There were the long-bodied Deper- 
dussins with their square-cut brown 
wings, and the trim little Bleriots, 
the same type in which their in- 
ventor had first flown the English 
Channel. They attracted the eye, 
but I remembered having heard that 
monoplanes were much more difficult 
to fly than biplanes. 

I was standing in doubt when a 
young fellow in a leather helmet 
came over to me. People in England 
don’t as a rule address _ perfect 
strangers unless they are drowning 
or their house is on fire. So I was 
quite flattered when this chap 
showed an interest in me. I told 
him I was thinking of learning the 
flying game and had half decided to 
enroll in the school that specialized 
in Caudrons. 

He laughed scornfully. “A _ bi- 
plane! What does a biplane pilot 
amount to?” 

I couldn’t tell him. 

“Now if one can fly a monoplane,” 
he went on, “one can fly anything. 
The army’s crazy to get monoplane 
pilots.” 

“But isn’t the other kind easier?” 
I asked timidly. 

“Aw, any fool can take one of 
those box-kites around. Better join 
our school. I’ll introduce you to the 
instructor.” 

The latter gentleman proved to be 
a rather supercilious young man 
wearing razor-edged trousers. He 
was sparse with his conversation, 
yet somehow he managed to convey 
the impression that he was doing me 
a favor in accepting my check. 

The standard fee in England at 
that time was seventy-five pounds, 
$375 in our money, according to the 
then prevailing rate of exchange, 
but in reality more like $1,000. In 
Germany the fee was higher and 
there were clauses about responsi- 
bility for breakages. All the Euro- 
pean schools, however, guaranteed 
that each pupil should be given in- 
struction till he passed the tests laid 
down by the Federale National Aero- 
nautique of France which entitled 
him to an aviator’s brevet or cer- 
tificate. These tests would appear 
almost childish nowadays, but on the 
flimsy machines then in vogue they 
were far from simple of accomplish- 
ment. Only two flights (solo) were 
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Aviation is the WN LOT eale the 
erring industry CU NNO MUI 


pace which de- 
mands restless W&= o 
energy ...untiring ({__ 

effort...from every 

man in the field. 
But in return it 
pays the greatest 
dividends of any indus- 
try on earth. You enter on the ground floor and the sky’s the limit. 


If you have the energy and ambition, we can give you the only other 
requirement of success— competent, thorough personal training. 


This is the oldest school in the Middle West. We have trained hun- 


dreds of students without a single injury in flight instruction. And we have men every- 
where making good. Porterfield students are successful because they receive careful 
flight and ground training from veteran instructors, using the finest and most 
modern planes and equipment avail- 
able. Here you learn to fly at 
Fairfax Airport, one of the 
finest fields in America. 





























Get into the game! Start 
in Aviation’s biggest year 
—1929—to the success 
which awaits you! Mail 
the coupon today. 


PORTERFIELD 


Flying School, Inc. 
Kansas City, Mo. 


Porterfield Flying School, Inc. 
Kirkwood Bidg. 

1735 McGee St. 

Kansas City, Mo. 

Send me at once my copy of “A Flying 

Message,” which tells me all about your 
flight and ground training, and my op- 
portunity in Aviation 


a ee SS 
a ..... State 
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required at an altitude of not less 
than fifty meters, each flight to con- 
sist of five figures of eight ’round a 
given course, when a landing had to 
be made with motor cut off within 
ten meters of a designated spot. 
The landing was less easy than the 
flight, as a pupil would usually mis- 
judge his distance or forget to 
switch off his engine as soon as he 
touched the ground. 

Once I had signed his long and 
vaguely-worded contract my new 
teacher seemed to lose all interest in 
me. He answered my questions with 
curt brevity, and after recommend- 
ing me to buy myself a suit of cot- 
ton overalls, excused himself. 

Much to my disgust I found that 
overalls and ordinary caps worn re- 
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was no wind, a battered plane with 
a 25 h.p. Anzani engine was wheeled 
out of its shed. The ignition was 
retarded on the latter so that there 
was no possibility of the machine 
leaving the ground. When your turn 
came, you climbed into the oil-spat- 
tered cockpit, a mechanic swung the 
propeller, and you were left to your 
own devices. Fortunately the field 
was big and there was plenty of 
room to go rolling about in it. Reoll- 
ing about, that was all one could do. 
A Bleriot monoplane had caster 
wheels which swung in all directions, 
making it impossible to steer a 
straight course unless top speed was 
attained. 

Round and round one would go 
like a dog chasing its tail. There 





The author in the Bleriot mono- 
plane in which he learned to fly 
at Hendon. 





versed (the latter, not the former) 
were considered all that was neces- 
sary for a student flyer to wear. To 
have worn a leather suit and helmet 
such as I had wished to get would 
only have caused ribald remarks. 
Even. goggles were taboo. You 
might get a gob of castor oil in each 
eye during flight, but what of it? It 
was the custom of the country. Most 
of the pupils were British army of- 
ficers who during leave of absence 
were paying for their own tuition. 
They were a cliquey lot with a great 
disdain for mere civilians. Even the 
French mechanics and instructors 
appeared to share that prejudice—a 
shadow of the war to come. 

Actual flying instruction in those 
days consisted of visiting the aero- 
drome before sunrise, where if there 


were two of these ancient crates to 
play with, but they were both so 
decrepit that the least rough spot 
on the field would upset their in- 
ternal economy. Bolts were contin- 
ually working loose, wires snapping, 
or their fan-shaped air-cooled en- 
gines going wrong. I didn’t know 
much about motors in those days, 
but I am now firmly convinced 
that neither of those Anzanis gave 
more than five or six brake horse 
power. As we were never permitted 
to take a machine out when there 
was the faintest breath of air stir- 
ring, our wings did not sprout very 
fast. The one aim of our instructor 
was to get the planes back into the 
hangar undamaged. He would then 
fill the tank of his car with the school 
gasoline and motor airily homewards. 

Although there was seldom any- 
thing but jealousy among the pupils 
themselves, a common _ grievance 
drew us together. After all, we had 
paid our money to learn flying, not to 


. 
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ride on a freak-wheeled contrivance 
that splashed oil all over us. The 
result was that I composed a letter 
which we all signed and sent to the 
great Bleriot himself at his Paris 
home. 

Instead of sending the usual 
promises and regrets, that dis- 
tinguished pioneer came over to Eng- 
land immediately to personally in- 
vestigate the manner in which his 
London school was being conducted. 
No one had ever seen our original 
instructor—he of the creased pants 
—fly; but he certainly “got the air” 
when his employer visited Hendon. 
A young Frenchman was appointed 
in his place, a man who did not think 
it beneath his dignity to give a pupil 
the benefit of his own experience 
Also, and what was even better, a 
new Penguin was placed at our dis- 
posal. This was an ordinary Bleriot 
plane having a more powerful en- 
gine, but with wings cut down so 
that they could not lift the machine 
off the ground more than a few 
inches. One was thus able to get 
up enough speed to steer the ma- 
chine much the same as though it 
were in the air. The confidence thus 
gained was invaluable. A few runs 
across the field and I was ready for 
the next stage, a 28 h.p. engined ma- 
chine that actually flew. By tugging 
violently at the cloche, one could lift 
the plane ten or twelve feet in the air 
and skim proudly across the drome. 
The control-lever or cloche, it must 
be explained, differed from the 
usual joystick in having a small fixed 
wheel on top in the center of which 
was set the magneto switch. Usually 
a pupil finding himself leaving dear 
old Mother Earth would hurriedly 
cut off the ignition and plop heavily 
downwards. It was more than funny 
to see some embryo pilot go bound- 
ing across the field like a scared 
kangaroo. 


I soon got quite at home on this® 


machine. Too much so, for I became 


firmly convinced that my ceiling was ® 
Jules was beginning § 


about ten feet! 
to give me sour looks, which changed 


to harsh-sounding words in French? 


when one day I crashed the “28” into 
a fence. However, I somehow con- 


vinced him that it was only my high® 


spirits and that I was past the diaper 


stage of aeronautics, anyhow, and] 
ready for the special “brevet bus.’ § 


This machine was a real he-pilot 
affair. Its 35 h.p. motor was quite 
new, certainly not more than five 
years old; and the wings were fairly 


well lined up with no more than aj 


four-inch list on one. It was wheeled 


ceremoniously from its hangar one} 
morning, and I clambered in, looking,” 
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You Get Valuable Trainin 


In All Branches of Aeronautics 





at the 

College 
of the 
Air! 


All helpful subjects—from the finest flying 
courses to a complete background in execu- 
tive training, from designing and construction 
to the theoretical work in navigation, meteorology and allied 
instruction—are offered at The College of the Air to give you 
thorough work—work you actually must have to forge ahead 
in aviation! 


The men who today are getting the big positions with the 
new rapidly growing aircraft companies are men who are 
trained in every aeronautical subject—and you, too, must get 
complete training! 





Take your training in a school that gives you more than a 
short flying course and work on just one or two motors. The 
College of the Air will give you a foundation of worthwhil¥ 
knowledge in every branch of aviation! Come to Marshall 
for training that will win you success! 


At Marshall Flying School you learn to fly at the finest fly- 
ing school and also you are trained to meet the other un- 
limited opportunities in aviation. 


This Great New Industry Needs Trained Executives, Too ! 


rhere is a wealth of opportunities for the business man of 
aviation! Only a few men now can qualify and hundreds 
upon hundreds will be needed. 








Executive positions must be filled by men who have a well 
founded aeronautical education in business training, field 
managing, transportation directing and other executive duties, 
in addition to flying and mechanic work. 

You ean get this training at the College of the Air—the seronautical 
college that offers all training, the college that gives you complete 


business training in addition to the finest piloting and mechanic 
courses of any civilian flying school in America. 


$75.00 


Special training in seronautical business in densigni avi- 
gation, metal airplane construction and complete motor and aireraft 
work including both repair and construction, instrument instruction 
and all theoretical and practical work in aircraft and aircraft motors. 


Engineer's and Mechanics’ Ground Course 


hod 





$240.00 


All the principles of flying, foreed landings, cross country and all 
weather flying with guaranteed solo work. Engineer's and Mechan- 
ie’s Ground Course included. 


Complete Aviation Course 


$600.00 


Complete training in full 50 hours of instruction including necessary 
dual instruction and completion with solo work. Engineer's, Me- 
chanic’s and Exeec- 
utive’s Ground 
Course. | 


Limited Com 
mercial Course 
$700.00 


This course gives 
you all the train- 
ing to make you 
eligible for exam- 
imatiosm by the 
Department of 
Commerce exami- 
nation for your 
limited Commer- 
cial Pilot license. 


Special 50 Hour Course 








MARSHALL FLYING SCHOOL, Inc. 


116 N. ENGLISH ST., MARSHALL, MISSOURI 
Gentlemen: Please send me your FREE book, “Get Up Into the Sky.” 
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Mail this coupon and re- 
ceive our book “Cet Up 
Into The Sky.” 
Shows you how 
to get your 
start in Avia- 
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1 hope, a whole lot more confident 
than I felt. After being warned by the 
instructor that she was “veree pow- 
er-ful,” I switched on and was off. 
We didn’t know anything about 
chocking the wheels at that period. 
There was plenty of room, and as 
long as one could dodge the cattle 
and sheep which dotted the aero- 
drome, one would eventually leave the 
ground. 

Contrary to my expectation, I 
found the increased power made the 
machine quite easy to handle. After 
a few straights at my usual ceiling, 
I set my teeth, pulled firmly back on 
the stick, and found myself flying 
slowly round the aerodrome at the 
stupendous height of 200 feet. Cir- 
cles and figures of eight followed 
without difficulty, though I was care- 
ful never to bank my slow-moving 
bus. I never experienced the least 
nervousness in landing. Of course, 
some of my descents were rather 
bumpy and I never gained enough 
confidence to come down with the 
motgr fully cut off. In those days a 
volplane was considered quite a feat 
and not encouraged among pupils. 
Several oldtimers commented on the 
remarkably steep angle of my land- 
ings; but it was not till many months 
later that I learned this was the re- 
sult of keeping the stick rigidly fixed 
in the position I had pushed it into to 
descend. No one had ever told me 
to return it to neutral once the bus 
had started down. Imagine what 
would happen on a horizontal plane 
if, when you rounded a corner in 
your automobile, you locked the 
wheel! 

My first brevet test came off all 
right, though I landed much further 
away than was prescribed in the 
rules. In the early stages of solo 
flight one is apt to concentrate so 
intensely on the handling of the ma- 
chine that one has no room for any 
vagrant thoughts. The arithmetical 
problem of counting five—the num- 
ber of “eights” required in each test 
—was too much for me. On my sec- 
ond brevet flight I lost count entirely 
about the third round. After that 
I didn’t know whether I was on my 
seventh or merely the fourth till I 
noticed a little knot of men in the 
field below excitedly waving to me. 
I was badly worried, thinking the un- 
der-carriage had dropped off or that 
something equally disastrous had 
happened. Then it struck me that 
they were merely encouraging me to 
keep on going. With an effort I dis- 
missed them from my thoughts. A 
little later I took another peek over 
the side. The fools were now danc- 
ing about in their excitement. Did 
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they think I couldn’t fly? I’d show 
"em. When I actually did descend I 
was still a little doubtful whether 
my quota was complete; yet they told 
me they had tallied up to thirteen 
and then given up the count, and 
a fellow-pupil even hinted that I was 
afraid to come down! 

Yes, learning to fly in the early 
days was a catch-as-catch-can propo- 
sition. The machines were underpow- 
ered rattletraps that had been crack- 
ed up and patched together a dozen 
times. The aerodromes were sur- 
rounded by tall pylons waiting to be 
bumped into, and the air was often 
crowded with a dozen planes flying 
erratically in all three dimensions of 
space. Still air? Not so you could 
notice it. The cross-currents caused 
by the backwash of all this aerial 
traffic were fierce and very unsympa- 
thetic with our feeble crates. To en- 
hance the pleasures of landing and 








Please bear in mind that 
the name “Popular Avia- 
tion’ will be replaced with 
our new name ‘“AERO- 
NAUTICS,” so watch the 
news stands carefully the 
next few months. If you 
fail to find this magazine 
on sale at a convenient 
stand you will confer a 
favor on us by writing us. 








taking off, live stock grazed uncon- 
cernedly all over the field. 

Hendon was a popular resort at 
that time. Celebrated French and 
German flyers would cross over from 
their respective countries and land 
there. Weird-looking machines were 
tested by the pilots and criticised by 
the groundlings. Races were held 
every Sunday which the highest in 
the land came to see. An aviator 
was still a person of consequence no 
matter what his former station in 
life had been. When Pegoud first 
looped the loop in a Bleriot mono- 
plane, London went crazy. People 
were excited, not because it was a 
spectacular stunt, but because it was 
taken as a proof that an aeroplane 
was really a safer contrivance than 
a motor car—in competent hands. 

Some of England’s most aristo- 
cratic daughters paid fabulous sums 
to be taken up and “looped.” When 
Gustav Hamel, the foremost British 
pilot, was reported missing in a 
cross-channel flight, the Admiralty 
sent a fleet of destroyers to try and 
locate him. Winston Churchill, sec- 
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retary for the navy, was a constant 
flyer. As for the Anglo-French 
entente, whether it was a result or a 
cause of this mutual aerial activity, 
there is no doubt that the adulation 
which was showered in England on 
all the famous French pits of that 
day had a lot to do with cement- 
ing it. 

I was up 16,000 feet in a navy 
plane not long since, and on the trip 
down the pilot put his machine 
through many strange evolutions. 
Yet somehow I did not get the thrill 
I had in that ancient monoplane with 
which I made my first flight fifteen 
years ago. 





Curtiss Flying Service 





Information of general interest 
was contained in a statement to the 


stockholders of the Curtiss Flying | 


Service, made recently by C. M. 
Keys, chairman of the board of di- 
rectors. Mr. Keys outlined the plan 
of operations which the $6,750,000 
flying service expects to complete 
during 1929. Five fields are already 
in operation and in the early spring, 
according to Mr. Keys, eleven opera- 
ting centers are to be established at 
eleven laxge cities. 

Arrangements are being made in 
seven other cities for the inaugura- 
tion of flying services, and it is ex- 
pected that these negotiations will 
be satisfactorily concluded in time 
for the opening of the flying bases 
in the late spring or early summer. 
Establishment of similar services at 
six other points will put a total of 
twenty-nine Curtiss units at the dis- 
posal of the public. 

Complete aerial service will be 
made available at these twenty-nine 
bases. Besides the sales organiza- 
tion, which will distribute Robins, 
Fledglings and Sikorsky amphibians, 
the Curtiss Flying Service will pro- 
vide full facilities for the repair and 
maintenance of all types of aircraft. 
Servicing of planes and motors, peri- 
odical checking, and complete take- 
down and overhaul are among the 


tasks performed by the Curtiss or- = 


ganization. 

One of the most important func- 
tions of the service will be that of 
providing flight instruction. One 
hundred and fifty new training 
planes, identical with the standard 
training ships used by the U. S&S. 
Navy, have already been ordered 
from the Curtiss Aeroplane and 


Motor Company for delivery to the — 


Curtiss Flying Service within the 

next six months. The schools will 

use these planes. In addition, crop 
(Continued on page 118) 
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An Entire Aviation Course in 
Two Great Books 


These two up-to-the-minute authori- 
tative volumes on Aviation bring you a 
comprehensive aviation course  be- 
tween the covers of two inexpensive 
books. EVERYBODY’S AVIATION 
GUIDE brings you 600 questions an- 
swered—a text for laymen, students 
beginners and enthusiasts, and MOD- 
ERN AIRCRAFT covering every type 
of aircraft, their construction, opera- 
tion, control and flight completes the 
information every aviator, builder, 
mechanic or ground-man requires. 

Written by the well-known Major 
Victor W. Pagé, U. S. Air Corps Re- 
serve, and member S. A. E., you get 
the years of technical and practical 
experience of a great flier, an ex- 
cellent instructor, and an authoritative 
engineer. 

Examine These Books for 5 Days 

at Our Risk 

Send the coupon and examine these 
two great books. Both are written by 
the same great instructor. Both are 
used in hundreds of ground and flying 
schools. Both are standard, reliable 
texts written in language you can 
easily understand. 

EVERYBODY’S AVIATION 
GUIDE teaches aviation from the be- 
ginning. Gives and answers 600 im- 
portant questions. Contains complete 
information necessary for U. S. Gov- 
ernment license. Explains every prob- 
lem up to first trial flight. Indispen- 


sable to students and beginners. 247 
Pages. 140 Illustrations. Price $2.00. 


MODERN AIRCRAFT is used as 
authentic reference and text book 
everywhere. Just off the press. Invalu- 
able to pilots, mechanics and aviation 
officials. Explains every aircraft detail 
—engines, instruments, flying, airports, 
modern planes and dirigibles, etc. 400 
Illustrations. 23 Tables. 855 Pages. 
Price $5.00. 


Enclose No Money—Just Mail the Coupon 

This convenient coupon brings either one or 
both of these great books to your address. Look 
them over for five days. If not thoroughly de- 
lighted with them, return the shipment for com- 
plete refund. Clip and mail the coupon at once. 
Do so now. Norman P. Henley Co., Dept. §, 
2 West 45th St., New York, N. Y. 


Use This Convenient Coupon. Mail it Now 


Norman P. Henley Publishing Co., Dest. 

2 West 45th Street, New York, 

Gentlemen: Please send the book (or haite's chroked 
below. With the understanding that I have 
privilege of examining the shipment for five my 
will give the postman the purchase price and post- 
age as a deposit. If not satisfied, I will return the 
books and you will refund my money. Otherwise, 
I will Keep them and not pay you another cent. 
Check here 


oO ore AVIATION GUIDE, 347 pages, 
2.00 

[] MODERN AIRCRAFT, 855 pages, $5.00 

Oo Check here for catalog of all Henley publications 
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Fig. 6. A salplane shortly after the start. 
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Note the split formation organ between the transversal rudder 


and the supporting wings, which in shite of its simple construction, had best be avoided to lessen resistance. 


By Alfried Gymnich 
Translated by John H. D. Blanke 


(Continued from the December Issue, Installment V) 


HE connection between the 
rudder and the control levers 
is apparent from the schematic 
representations in Figs. 1 and 2, 
whereas Figs. 3, 4 and 5 show the 
arrangements of the control organs, 
which are in principle the same as 
in a motored airplane. 

The elastic distortion of the rud- 
ders, based upon the example given 
by nature, does not appear likely to 
introduce itself, even though flap- 
like rudders effect a greater devel- 
opment of whirl and _ therewith 
greater detrimental resistance than 
does elastic distortion with its har- 
monious transfers. The reason for 
this is found in the field of construc- 
tion, for a wing that can be dis- 
torted, and which at the same time 
possesses sufficient strength, re- 
quires an especially careful assem- 
bly. Besides, the increase in the det- 
rimental resistance which arises 
from the use of flaps is practically 


negligible, and of very little conse- 
quence under skilful design and 
placement of the rudders. Prefer- 
ably very narrow rudders of great 
span are used, for these permit a 
maximum efficiency with minimum 
resistance. The transversal rudders 
are frequently placed at an incline; 
that is, they run towards the fuse- 
lage in a sharp angle in order to pre- 
vent a split formation and the ac- 
companying detrimental whirls. The 
attachment must furthermore be 
managed in such a way that no split 
effect develops between supporting 
surface and rudders, or between fins 
and rudders. A design like that 
illustrated in Fig. 6 is therefore 
poor and should be used if at all 
only for the simplest of schooling 
sailplanes. Figs. 7 and 8 show plac- 
ings of rudders which are more 
satisfactory. 

After this briefly general intro- 
duction into the elements of the sail- 


plane and of sailplane construction 
and before turning to the practical 
development of a schooling sailplane, 
we must still discuss the chassis. 
The chassis is by no means only 
an aid for starting and landing, as is 
frequently assumed, but it must be 
connected organically with the plane 
and suitably designed; for the more 
easily a start can be made, the more 
likely are breakdowns to be avoided. 
It is generally customary today to 
use the bent central runner with or 
without some elasticity, for it com- 
bines minimum weight with simple 
construction and minimum air re- 
sistance. The danger that the plane 
with a central runner may tip down 
upon one wing at a low starting or 
landing speed can be said to scarcely 
exist at all, for with sufficiently 
large transversal rudders it is pos- 
sible to hold the machine in balance 
even when it is standing still. 
Special surfaces or wing protecting 
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Build Yourself a Lightplane 


And Save Over $1500! 


pay well over $2500 for it. You can build a Guardian—this fast, 
handy practical ship designed by famous aeronautical engineers 
Total cost, motor and all, 


l you buy a commercial-production light airplane today, you'll 


—for $275 to $325, exclusive of motor. 
will show you a saving of over $1500. 


The Guardian Lightplane has been developed by an American 
Aeronautical Engineer from one of the most famous and successful 
lightplanes in Europe. This famous engineer was for four years 
with one of the largest factories in America. He has a record of 
eight years’ designing, building, and flying success behind that! He 
has taken a successful European lightplane and developed it for 
American needs. 


The Guardian is rugged, powerful, safe. Its design is simplified. 
It has a safety factor of 8! It is the simplest and lowest-powered 
practical airplane in America. 


Working Drawings, only $B 


It has been especially designed so it can be built by any mechan- 
ically inclined young man who will follow the instructions and plans 
furnished. 


Think of building an airplane yourself—from easy-to-understand 
plans prepared by a graduate aeronautical engineer with 12 years’ 
experience! Think of equipping this with a low powered engine ard 
flying it yourself!: Think of an airplane strong enough for stunting, 
with a ceiling of over 10,000 feet, a speed of over 80 miles an hour— 
that you can build yourself for only a few hundred dollars! 





Build Now for Spring Flying Specifications : 


Send $5.00 TODAY for a complete set of working Span: 30 feet. 
irawings showing all details and dimensions of this L ae 20 hoot 
practical, safe, speedy lightplane, with full instructions engt F — 
for building it, a list of kinds and types of motors Weight empty: 400 
recommended, complete price list of all parts needed, pounds. 
and suggestions for obtaining flying time for a com- Top Speed: 85 m.p-h 
Landing Speed: 32 


mercial or transport license. 
You can build it in a few weeks at home with sim- m.p.h 


ple tools, The Guardian has a modern steel tube fuse- adil 4 
lage and simple, strong fittings especially designed Capacity: Pilot and 
for the amateur builder. You can build a Guardian passenger. 


complete, and get in enough flying time for a license, Type: Low-wing 


for a fraction of the cost of attending a flying school! onoplane 
Send $5.00 now for a complete set of plans and all P a P "”~ er | 
particulars, and get started before your friends beat ower: S singite 


seater, 25 h.p.; as 
two seater, 35-40 


Send Your Order Today! h.p. 


you to it. Satisfaction guaranteed, or money refunded. 
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=| COMPANY = 


3008 South Jellecena te: St. Louis, Mo. 
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Easy to Build! 


All details of the Guardian have been sim- 
plified, making it easy for the amateur builder, 
yet insuring a high factor of safety. 


_ Instead of welded joints in the fuselage, a 
simple fitting is used which clamps around the 
longerons, Steel tube struts and braces are 
flattened at the ends and bolted to this fitting. 





Note the simple method of hinging the ele- 
vators. The front elevator beam is a steel 
tube. Simple metal straps slip around this 
beam with the ends bolted to the rear stabili- 
zer spar. 





The main wing beams are of box-type, made 
of two small beams of spruce covered with 
plywood as shown below. This type is simple 
and widely used. 





These and other construction details are 
clearly shown in the set of large working 
drawings sold for $5.00. Building instructions 
are sent with the plans. The design and al! 
construction features have been approved by 
two nationally-known aeronautical engineers. 


MAIL THIS COUPON 


Guardian Aircraft Ce. 
Dept. D, 3008 South Jefferson Ave. 
St. Louis, Mo, 


I enclose $5. Please send me post-paid a complete 


set of working drawings of the Guardian Lightplane, 


tions as advertised in Popular Aviation. 


Name 





l 
! 
| building instructions, and other material and sugges 
| 
I 
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Address. 
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Fig. 1. Schematic representa- 
tion of the altitude and trans- 
versal controls by means of 
push rods and angle levers. 








arches are therefore seldom used 
any longer. Besides a lower air re- 
sistance, the single runner design 
has, as compared with the double 
runner design, the advantage that 
in landing in a cross wind the 
chassis, and with it the entire ma- 
chine, is less endangered, inasmuch 
as a machine with a central runner 
turns itself more easily, indeed al- 
most automatically, against the 
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Fig. 2. Schematic representa- 
tron of the altitude and trans- 
versal controls by means of ca- 


bles. 
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wind. In spite of this, one still sees 
now and then a sailplane with two 
rigid runners which are connected 
with each other (the so-called sled 
chassis), because by this means the 
start is made easier for the begin- 
ner, and through the broader runner 
base an easier installation of the 
seat and of the control stick is pos- 
sible. These advantages, however, 
do not in any way compensate for 
the disadvantages. 

If we study the following draw- 
ings, it becomes immediately appar- 
ent why rigid and straight runners 
make the start more difficult. We 
assume that the angle of approach 
of the wings is 0 degree. The start- 
ing crew begins to pull and the pilot 
manipulates the altitude control in 
order to give to the wings the angle 
of approach required for effecting 
the ascent. In this method we pro- 





Fig. 3. The most usual arrange- 
ment of the control lever for 
sailplanes. The cable coming 
from the altitude control leads 
to the contro] stick, then over 
a return pulley back to the alti- 
tude control. The cables lead- 
ing to the transversal rudders 
are located on a double lever, 
which is connected rigidly with 


the horizontally placed pipe. 























ceed on the supposition that the 
pressure upon the altitude rudder, 
caused by the starting speed, is suffi- 
cient to permit a tipping up and an 
increase in the angle of approach 
caused thereby, for otherwise a 
start would be impossible. At the 
same moment when this occurs, 
however, the airplane is deprived of 
its supporting surface, for the en- 
tire weight rests now upon the end 
of the beam plowing upon the 
ground. The friction on the ground 
increases enormously, the starting 
speed decreases and the machine 
does not rise off the ground. 
Somewhat better, though not to 
be recommended, is the second ar- 
rangement. In this construction 
the supporting wing is given arbi- 
trarily the angle of approach re- 
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WHAT SOME LEADING 
AIRCRAFT AUTHORI- 
TIES SAY ABOUT THIS 
WORLD BEATING 
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The book covers the subject 1 
a way that will be interesting 
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OVER 400 PAGES 
400 ILLUSTRATIONS 


PARTIAL CONTENTS 


Wright ‘‘Whirlwind”’ Aircraft Engines 
Wasp” Aircraft Engine. 

Curtiss Aircraft Engines. 

Packard Aircraft Engines. 

Pairchild-Caminez Cam Type Drive 
Miscellaneous Aircraft Engines. 
ibrication of Aircraft Engines. 

Magnetos for Aircraft Engine (Scintills 
& Splitdorf) 

( arburetors for Aircraft Engines (Strom- 
berg) 

Starters and Generators for Aircraft En- 
gines, 


instruments and Controls. 

Types of Aircraft and Nomenclature for 
Aeronautics. 

large Folded Lubrication System Charts 
Printed in ee Colors. 
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THE 


AIRCRAT T-ENGINE 








INSTRUCTOR «Be: 


This great book on Aircraft Engines by an eminent gasoline engine authority has been 
acclaimed “the book of the hour.” All records for sales for a book of this type have been 
shattered. Dyke’s Aircraft Engine Instructor rides on top of a wave of popular demand. 
This is the book you need—the book on aircraft engines that answers every need of the indus- 
try, a book endorsed and recommended by dozens of America’s leading aircraft authorities. 
A book that is practical and usable, from beginning to end. 





Assisting the author in the preparation of this great book were many aircraft engineers, 
manufacturers, aeronautical magazines and governmental departments. This is your assurance 
that it contains everything it should—that it is practical—that it is up-to-date. 


It deals with modern aircraft engines and miscellaneous equipment, such as carburetors, magnetos 
starters, aeronautic instruments, ete. It aleo includes types of aircraft, controls, nomenclature for 
aeronautics and complete information pertaining to air commerce regulations, ete. Adequate space is 
devoted to the Wright “Whirlwind,” the “Wasp,” the Curtiss, Packard (including the monster X-type 24 
eylinder engine), the Fairchild-Caminez (the engine without a crankshaft or connecting rods), and other 
leading makes, including some of the foreign makes of engines. 


One of the big features is the 400 illustrations, many made especially for this book, including master 
charts with reference figures in color. In effect they take leading aircraft engines apart and lay the 
many parts right before your eyes for you to examine and study. Large folding charts printed in three 
colors show the complete lubrication system of leading engines in detail. 


Practical, usable information is given on detecting worn parts and how to repair them. It shows 
where troubles are likely to develop and what to do to correct or repair them. 


Most of the difficulties encountered in the operation of the airplane will center about the engine 
ENGINE MECHANICS ARE IN GREAT DEMAND and at attractive salaries. 


The Aircraft Engine Instructor is more than a book—it's a complete training on aircraft engine eon 
struction, maintenance and operation. Get this great book now. You'll need it. You'll enjoy it and 
you'll profit by it. Only $5.00 postpaid—sent on approval—return it im three days and get your money 
back if not satisfied. 








See 
MAIL THIS COURON NOW 
MS AUR OT TT 


Popular Aviation Publishing Co. 
608 So. Dearborn St. 
Chicage, Illinois 


DYKES 
AIRCRAFT ENGIN! 
INSTRUCTOR 


Send me a copy of Dyke’s Aircraft Engine Instructor, postpaid. I enclose 
remittance for $5.00, which you are to return to me if I send the book 


back in three days 


Name........... 
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Fig. 4. Simple design of a lat- 


eral contro] lever. 








quired for the start. This arrange- 
ment permits a rise from the 
ground, of course, but the moment 
when the plane rises depends en- 
tirely upon the pull of the starting 
crew and upon the strength of the 
wind. The pilot obtains power over 
the longitudinal direction of the ma- 
chine only after it is in the air, 





Fig. 5. Connection of a lever of 


sheet steel to the transversal 


rudder. 





and this delay can also lead to mis- 
starts and accidents. 

The chassis must be designed, 
therefore, in such a way that the 
largest possible ability for control 
is acquired while still on the ground. 
This is the case when the runner is 
located vertically to the direction of 
gravity in any position of the plane, 
which would call for a circular de- 
sign of the runner. In order to 
minimize somewhat the undesirable 
tipping motion resulting thereby, 
which would require a continual 
manipulation of the altitude control, 
the runner is designed parabolically, 
especially since a_ circular-shaped 
runner would push itself more into 
the ground and thereby increase the 
friction. A_ parabolically arched 
runner with a free elastic rear end, 
is shown in the third design in Fig. 
11 and is also apparent in Fig. 12. 
Still better becomes the action of 


such a runner, which can be consid- 
ered today as standard, when an 
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elastic arrangement is provided be- 
tween the runner and the fuselage 
(rubber cable, air bag or spiral 
springs), but such mechanisms nat- 
urally always increase the cost 
and complicate the construction of a 


sailplane. It is sufficient, if the 
shock in landing is dampened 
through good upholstering in the 


seat, to leave the plane unburdened 
with a shock absorbing device. 

In the construction of the runner 
one must naturally take special care 
that the shock of normal landing 
can be absorbed in such a way that 
a uniform transmission of the forces 
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in cold, or for a few hours in hot 
water. Forcible screwing in with- 
out previously making the wood pli- 
able, may result in the case of severe 
landings in a tearing off of the run- 
ner leaf. The fastening to the floor 
of the fuselage is usually accom- 
plished with the aid of a large ver- 
tical board which has the shape of 
the runner and the floor of the fusel- 
age and fits into the cut-out of the 
frames provided for it, and is glued 
in. The lateral reenforcing is done, 
as everywhere in sailplane construc- 
tion, by means of corner ledges or 
corner blocks and plywood covering. 











Fig. 7. Method of attaching a 
transversal rudder so that an 


open split is avoided. 














Fig. 8. Another satisfactory at- 
tachment of the transversal rud- 


der. 
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to the individual joints takes place. 
The runner leaf itself should be 
wide enough to avoid pressing down 
into the ground. A width of about 


3 inches is practical, even though 
the width depends always upon the 
weight of the plane and upon the 
starting grounds. 
country, 


The start in dune 
requires a 


o 


for example, 











Fig. 9. Unsatisfactory design of 
runner, in which the end of the 
runner flows the ground in 
starting and acts as a brake. 
The pilot obtains control] over 
the machine only after it 1s in 
the (CG center of 
gravity.) 


air. 1s 





wider covering surface than the 
start from the grass sod. 

For constructing the runner, ash 
wood comes into consideration. The 
strong runner leaves are bent, after 
they have been placed for a few days 


In the case of sailplanes without an 
actual fuselage, and therefore, espe- 
cially in the case of the so-called 
seat gliders, the vertical runner sup- 
naturally elimi- 


porting board is 
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Fig. 10. A somewhat better de- 
sign. The braking moment at 
the start is avoided, but also 
here a contro] in longitudinal 
direction is secured only after 
leaving the ground. 





nated. Here the fastening of an 
arched central runner can take place 
only on a so-called “blind” runner, 
since for the static design an arched 
runner can naturally not be used. 
Also practical is the construction of 
a bent runner of several thin leaves 
which are glued individually upon 
the supporting board of the runner 
or bent over a pattern and glued to- 
gether. In this method the non-sup- 
porting or free-carrying ends are 
arranged in steps in order to attain 
a better elastic effect; that is, the 
lower leaf is the longest. In order 
to prevent the runner catching 
cross-wise when landing in _ side 
winds, the lower cross section of the 
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runner is arched and the edges are 
rounded. 

The wheel chassis, as it is used 
in the construction of motored 
planes, has not been able to hold its 
ground in the building of sail planes, 


ee 
eS 


LSJ 


Fig. 11. Satisfactory design of 
runner, with free-carrying or 
non-supporting rear end. The 
parabolic form of the runner 
gives contro] of the plane in a 
longitudinal direction while stil] 
on the ground. 





since besides adding resistance, it 
increases the chance of breakage in 
landing on sloping ground. 

An intermediate method between 
the runner and the wheel chassis, 
the use of roller balls, may be men- 
tioned briefly. The rollers or roller 
balls have the shape of footballs and 
contain a rubber hose with a valve 
fitted to the shape of the leather 
bag. In this arrangement, which 
must be acknowledged to be an ideal 


ERN FLIGHT.” 
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solution of the problem, there is 
combined minimum air resistance 
with minimum friction on _ the 
ground and a good elastic action. 
The price for such elastic balls, 
which are a special product, is nat- 
urally not low. 

In the next installment we will 
begin the building of a _ simple 
schooling sailplane. 


The Symbolical Cover 


penenens CEEREEETOREONEUOEREOODOREROEODOTORAREDOREREEEO ROR E ERED ER EEROOROEEROES 


From the many requests coming 
into the office of POPULAR AVIATION 
it seems that an error of omission 
was made when we neglected to pub- 
lish a brief note about the beautiful 
symbolical cover that appeared on 
the December number. 

Surmounted by an eagle, emblem- 
atic of our national aviation, is the 
huge winged figure denoting man’s 
age-long aspiration to fly, domina- 
ting the entire design. In the cen- 
ter is the Wright Brothers’ original 
plane, the first to fly. Above are the 
modern developments of land and sea 
planes. 








Popular Aviation is now 


AERONAUTICS 
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About the feet of the giant figure 
have sprung up the activities of pres- 
ent day aviation, with the three key 
men—the Engineer, the Pilot and 


the Mechanic. To right and left of 
them are the tools of their trades, 
theory on the left and practice on 
the right. 

Should any of our readers desire 
copies of this cover we will be 
pleased to send them on receipt of 
five cents, to cover the postage and 
packing. The size and coloring are 
exactly as on the cover of the De- 
cember number. 








ENGINEERING - DESIGN 
RACTICAL 
Complete designs and specifications. As 


sembly and detail working drawings. Sirces 
analysis of parts or complete airplanes. 
Wind tunnel model construction a spe- 
elalty. Wind tunnel tests. Performance 
analysis. Assistance in developing, patent- 
ing, and financing meritorious inventions. 


H. R. VAN DEVENTER, Inc. 
A, A. Kucher, Aeronautical Engineer 


342 Madison Avenue New York City 








WHAT THIS 
PILOT KNOWS 


CHIEF PILOT CLEVENGER, out of the 
wealth of his 10 years’ flying experience, ex- 
plains in simple, interesting language, every 
movement of the controls for take-offs, land- 
ings, straight flight and aerobatics in his 
nationally famous instruction book—“MOD- 
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HERE IS MY DOLLAR 
copy of Clevenger’s complete flying 


Manufacturers of the Eaglerock 
Room 419, Alexander Industries Bldg., Colorado Springs, Colo. 
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STUDENT PILOTS and young men 


about to enter the game can cut 


down the number of hours usually 
mecessary before soloing through the 
wise investment of One Dollar. 


SAVES YOU $50 
when you LEARN TO FLY 
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The ambition of every flying student is to be able 
! to handle a ship alone in the least time possible. 
| Purchase of Clevenger’s “MODERN FLIGHT” is 
| 

| 
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a long step in that direction. 
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Old Timers—and (thers 


"Too was a time when al- 
bums were as important a fix- 
ture in every’ well-ordered 
home as radios are today. Samplers 
made by grandmother when she was 
a little girl looked stiffly down from 
the wall. There were charcoal por- 
traits, and sea shells, and ornamen- 
tal arrangements of human hair kept 
in glass cases. 3ut the world 
marches on, and preserved curls, and 
conch shells, and smudged drawings, 
and samplers have all been banished 
from the parlor to a glorious exile 
in antique shops; even albums are 
no longer displayed openly, though 
the rites of picture mounting are 
still carried on clandestinely. Nev- 
ertheless, whether fashionable or 
not, old snapshots and photographs 
continue to fascinate on occasion 
even the smartest people. Only a 
very strong man can resist the im- 
pulse to look through a stereoscope 
if given the chance, notwithstanding 
the fact that the pictures featured 
in such an entertainment are gen- 
erally ancient to the point of decay. 


It is without apology, therefore, 
that POPULAR AVIATION invites its 
readers to participate in solving 
the mysteries presented on the oppo- 
site page. Aviation is sometimes 
thought of as too young to have even 
a minimum in the way of past. Such 
a stigma is very readily removed by 
evidence of the type presented here- 
with. How many people can identify 
more than two or three of the pho- 
tographs reproduced? 

Barring certain of the old timers 
who have lately been in our office, we 
doubt if many can give full and ac- 
curate descriptions of the dozen pic- 
tures shown. So for that reason we 
are offering a prize, under the fol- 
lowing conditions: 

For the best identification and de- 
scription of the photographs shown 
on page 86, we will award a fine 
$100.00 wrist watch. The only other 
condition is that these descriptions 
be in our hands before February Ist. 
No one is barred, you do not have to 
be a subscriber to the magazine, 
simply being a reader is sufficient. 


But we do suggest that you follow 
the old newspaper maxim of “Who, 
what, where, when and why.” 

We may be surprised at the num- 
ber of accurate identifications re- 
ceived, for the memory of some of 
the early birds is simply astounding. 
We had a visit the other day from an 
old army man whose particular 
hobby is old-time photographs and 
he seemed to know the time, place 
and people of every photograph we 
showed him, no matter what the 
source. Then he would go on and 
name some of the spectators show- 
ing in the pictures and start a full 
and complete series of anecdotes re- 
lating to the flight in question. 

However, you do not have to be 
one of those old timers in order to 
try for this award. Many of the 
photographs are well known, and 
need little identification. A mere 
identification will not win over an 
accurate description of the planes, 
engines, persons shown, and the cir- 
cumstances under which the photo- 
graphs were taken. 
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one of many other good positions. 
the Winning Flyer 

Read what Mr. Cessna 
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Climb Skyward to 


Here’s the message of a great Builder 

For eighteen years now Clyde V. Cessna has been building win- 
Therefore as a master builder and Dean of his craft he 
mes to picking winners. 

Accept this opportunity to prepare yourself in spare time to be 
a winner—To take your choice of big paying positions in Avia- 
tion as Airplane Builder, Airplane Mechanic, Airplane Inspector, ~~... —— 
Airplane Rigger, Airplane Salesman, Aeronautical Expert or any | 
Advance to the eminence of 


The Master Builder—says of our train- 
and see what we have in store for you. 
H. W. SIMS, Sales Manager 
AERO ENGINEERING SERVICE CO., INC. 
WICHITA, KANSAS 





OUR SERVICE AND OUR HOME STUDY TRAINING ARE DESIGNED TO MAKE YOU A WINNER 


IN AVIATION 


that we 
to any 


Name.......... 


“I am sure that your training will produce the type of men 
need badly and can use. 
oung man who is really in earnest about entering 


the profession 
properly he should be benefitted greatly. 


“Hoping that this assists you in bringing into the industry 
the type of men that are needed, I remain.” 


AERO ENGINEERING SERVICE CO., INC. 
Dept. PA., Wichita, Kansas 

Please send me your free catalog, “AVIATION, 
THE GATEWAY TO SUCCESS.” 


Address.........- 
RS. rel I iiscceniicisniercimensntiseennsincrsnnaiicapitinnis . 


I recommend its study 


I am confident that if he applies himself 


(Signed) C. V. CESSNA. 
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“Woman's .Jnfluence on 


women invading the flying fields 

with their vanities and conceits. 
They would much prefer to have 
women leave aviation strictly alone. 
But this is a vain hope. Women in- 
fluence all activities. They are re- 
sponsible for the easy-driving, no- 
care automobiles, for the closed car, 
for the light car; and they will in- 
evitably have an influence on avia- 
tion, from the private flying stand- 
point. 

As far as equipment, color com- 
binations and upholstery are con- 
cerned, women are influencing avia- 
tion right now. Many a man who 
is considering buying a plane, is lis- 
tening to what his wife has to say, 
just as he listens to what she has to 
say when he buys an automobile. 

A man whom I know recently re- 
ceived delivery on a plane, the color 
combination of which proved to be 
most unusual; so much so that it 
aroused considerable comment, not 
all of a favorable nature. I rather 
liked the effect. The first time I 
saw it, I exclaimed, “I’ll bet a woman 
chose those colors!” 

So it proved. A woman had indeed 
selected the color combination. Had 
he not taken a woman’s advice, he 
probably would have purchased the 
ship in stock colors. 


Freene: do not like the idea of 


This is only one instance. No 
doubt there are dozens. 
Many a woman will be saying 


petulantly, “If you get an open 
cockpit, I’ll refuse to fly with you!” 
...or, “For goodness’ sake, if you’re 
going to buy a plane, get one of a 
distinctive make or color! Who 
wants an airplane that looks like 
every other old ship on the field?” 
Just now, it is mainly through 
men that women are _ influencing 
aviation, yet the time is coming 
when women pilots will be nearly as 
common as women automobile driv- 
ers are, now. But women will de- 
mand safety and comfort above 
everything else. A woman will want 


to fly to a luncheon thinking about 
last night’s bridge score; she’ll want 
to fly to the country club while plan- 
ning a new frock. The plane will 
be expected to do most of its own 
flying ; 


likewise most of its own 


eA viation 


By Margery Brown 


thinking. On certain occasions she’ll 
expect the plane to fly itself, while 
she gossips with her flying com- 
panion. At the present time, this 
type of flying cannot be done with 
any degree of safety at all. Quite 
the contrary! 

Men flyers are aware of this 
feminine tendency, and they know 
how much alertness, perseverance, 
patience and stamina have been re- 
quired of them. Can one really 
wonder that they are annoyed when 
the fair sex regard flying so lightly? 

One woman of the leisured class 
who is learning to fly, gave it as her 
opinion that flying will not be very 
common among women for some time 
to come, because of the uncertainty 
of weather conditions. One might 
fly forty miles to a luncheon or a 
golf match, then suddenly the 
weather would change and rain be- 
gin to pour. To return would be 
impossible. One might conceivably 
miss a dinner engagement or a 
dance under these circumstances; or 
else be forced to return by motor, 
and leave the plane to be ferried 
back when the weather cleared. 

The average woman who is think- 
ing about taking up flying as a sport, 
thinks of it in just this way, and it 
is this superficial attitude that riles 
the seasoned pilot, who perhaps 
flies through rain, snow, storm and 
wind four days a week, getting the 
mail through. The idea of such a 
horrible thing occurring as a 
dinner engagement missed, because 
of weather conditions and the limi- 
tations of a plane, makes him snort 
with rage. Weather or no weather, 
he risks his neck and sticks to his 
job, but he isn’t doing it because he 
is eager to attend a costume ball or 
a literary tea! 

Yet, women of this type are the 
ones who have the money to spend. 
Those of their sex who take flying 
seriously, can’t often afford it. 
Leisured women have the means; 
they are bored; they are looking for 
a thrill; and they are used to getting 
their own way. They go right ahead 
insisting that conditions be re- 
arranged to suit themselves, and 
what they want, they get. So, when 
they demand the safe, easy-flying 


plane, they will get that, too; not 


immediately, of course, but even- 
tually. 

Likewise they will demand an 
aesthetic appeal in their planes. 


An interior of snakeskin to match 
her shoes and handbag, will sell an 
airplane to a woman much quicker 
than an improved type of motor will 
sell it. Manufacturers will begin 
to cater to this feminine taste. And 
of course safety devices of various 
kinds will gradually eliminate risk. 

That airplanes should become as 
safe as possible, is right. That they 
should become a mere adjunct to 
vanity and shallow amusement, 
seems regrettable. When the day 
comes that airplanes dot the sky in 
droves, solely on pleasure bent, then 
I, for one, want to fly no more; or 
else to fly to “the uttermost parts of 
the sea,” where the hush and 
quietude of unpeopled space are 
broken only by the rhythmical and 
soothing sound of the motor. It 
seems a sacrilege that anyone should 
fly in the same spirit that he pursues 
amusement on the ground. It is 
like taking a jazz band into a 
cathedral. 

But, there is no stemming the tide. 
Easy-flying, no-care airplanes are on 
the way, and eventually all will fly 
them. What is made easy enough 
for the indolent woman, is easy 
enough for anybody. I do not want 
to see the skies crowded with flying 
“Lizzies”, with rollicking picnickers 
who throw banana peels and greasy 
paper bags on the housetops! Will 
it ever come to that? Do the ma- 
jesty and peace of space have no 
appeal for the human race? But, 
the sky is boundless. Perhaps there 
will be room enough for all; for 
those who want to fly in solitude, and 
for those who want to fly in masses. 

It may be an injustice to women to 
assume that the majority of them 
regard flying with so little serious- 
ness. Possibly they do not want to 
carry millinery bills and other mun- 
dane concerns into the placid sum- 
mer skies. I hope not. Spon- 
taneity and joyousness enough are 
there. Let them turn their gaze 
upward, for a change; outward, in- 

(Continued on page 109) 
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NROLL your name with us! Become a member of America’s Great- 
est Air Society and help “Make America Supreme in the Air!” 
Already the ASPA has organized over 400 civilian flying clubs 
throughout the United States. But we need more. Many more. And we 
need you! Helping to carry on this work in your community! 
For the American Society for Promotion of Aviation will petition Con- 
gress to appropriate $40,000,000 to supply gratis airplanes to every or 
ganized aero club of fifty members or more. 





In doing this, we are simply urging Congress to follow, without delay, in the 
footsteps of the Canadian Government, which supplies an airplane gratis 
to every civilian flying club. In fact, Canada goes further than this—for 
Canada pays each club $100 for every pilot turned out. 


$40,000,000 Jokes 


$40,000,000 will provide 10,000 modern airplanes for training purposes. This 
is less than the cost of a first class battleship. And as an editorial in one 
of America’s greatest newspapers recently pointed out—battleships are fast 
becoming a joke. What this country needs, and hasn’t got, is the world’s best 


fighting AIR Fleet. 

What the ASPA Is 
The American Society for Promotion of Aviation was organized by 12 
ex-service aviators at the Army & Navy Club, New York City, in 1925. It 
is a voluntary non-profit organization incorporated and maintained 








To “Arouse and promote interest in aviation, as our strongest army of Na- 
tional Defense.” 

To make America air-minded—to cooperate with air-craft manufacturers in 
building up this newest industry— 

To organize civilian flying clubs throughout this country and to help train 
pilots for national emergencies. 


Join Aviation’s Great Fraternity 


Become a member of ASPA and as our repre- 
' sentative work for aviation in your community. 


Membership Fee 


i 
| 522 Fifth Avenue — 
ONE DOLLAR ; | N. Y. City Silver Wings 


Secretary, ASPA 


Actual Size 


which covers the cost of silver 


wings membership card and lit- | I am interested, and I want to add my name 
‘ . . a to the thousands already enrolled by you in 
erature of The American Society your petition to Congress to provide funds to 

| 

| 
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; jati furnish airplanes gratis for civilian flying clubs, 
for Promotion of Aviation. organized under the auspices of the ASPA or 


other accredited aviation organizations. Dept. PA. 


Write for information as to how you 
may organize an aero club in your 
community 


Name 
Address 
City..... — 
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- Toronto flying (lub 


mercial licenses, twenty more 

doing solo flying, and a record 
of nearly one thousand hours of 
flight without a washout or even a 
serious crack-up, is the enviable his- 
tory of the Toronto Flying Club for 
its comparatively short existence. 

Organized in the late spring of 
1928, the club came into being as the 
result of two mass meetings of war- 
time aviators. The meetings were 
held because a former chief of staff 
of the Department of National De- 
fense, Major-General J. H. MacBrien, 
had been going up and down the 
length and breadth of the country 
at his personal expense preaching the 
gospel of “air-mindedness.” For 
months he had waged an almost sin- 
gle-handed campaign to awaken 
Canadians to the possibilities of 
civilian flying. 

The formation of the Canadian 
Aeronautical Association was largely 
due to his efforts and from this or- 
ganization grew the string of civilian 
flying clubs which now exists all the 
way from Halifax on the Atlantic to 
Vancouver and Victoria on the 
Pacific Ocean. The Aeronautical As- 
sociation is the parent body for all 
the flying clubs. Each member of 
a local club must purchase ten one 
dollar shares in the national body, 
to which is added the annual dues 
of the flying club. Thus the stock 
in the association is in the nature 
of an initiation fee and is not paid 
after the first year. 

Recognizing the desirability of 
building up a pilot reserve during 
times of peace, the Department of 
National Defense evolved an almost 
unique plan of assistance for civilian 
flying. When a club is organized, 
with the help of the association, and 
receives the approval of the Depart- 
ment, the club deposits a bond with 
the Government and receives the loan 
of two de Havilland Moth aeroplanes. 
The planes are used for instructional 
purposes and are maintained by the 
club, title remaining with the Gov- 
ernment. If the club is able to ac- 
quire a machine of its own, the Gov- 
ernment matches this with another 
on loan. In addition to this substan- 
tial aid, the Department pays the 
club $100 for each pilot the club 
graduates to a commercial license. 
The whole system of Government aid 


Freee pilots trained for com- 


‘is a development of that given light 


By Eric McLeod Fowler 


aeroplane clubs in Great Britain by 
the British Government. 

When news of the formation of 
Toronto’s club reached Sir Charles 
Wakefield, the English oil magnate 
who is popularly known as the patron 
saint of civil aviation, he very gen- 
erously presented the club with a 
Moth. The first two planes under 
the Government’s plan were delivered 
during the summer and the rapidity 
with which membership was sought 
soon enabled the club to purchase a 
machine of its own. There are two 
more machines coming from the De- 
partment to offset the pair which the 
club owns outright. In spite of 
trebled capacity, the de Havilland 
factory in Toronto is still far behind 
its orders and delivery of the two 
machines is not expected until late 
this year or early in 1929. So pop- 
ular has the light aeroplane become 
in Canada through the activities of 
the flying clubs that Canadian manu- 
facturers find it impossible to keep 
up with orders. 

In the early days of the club, R. 
Carter Guest, now chief instructor, 
was the entire paid staff. The fleet 
consisted of the presentation plane, 
the “Sir Charles Wakefield,” and the 
ground staff did not exist. Since 
then E. C. Burton has been appointed 
assistant instructor and four me- 
chanics are employed. By the sim- 
ple expedient of buying a fifth Cir- 
rus motor, little time is lost with the 
planes from engine overhaul. Both 
the instructors are ex-Royal Air 
Force men, having served in France 
and also instructed in England. The 
course they follow is very thorough. 
As Lieut. Burton remarked, the ob- 
ject is to turn out skilled pilots 
rather than an indiscriminate lot of 
flyers who, to use his own phrase, 
“can get through the air-but are 
none too reliable.” 

Naturally, the course begins on the 
ground. A few lectures on rigging, 
construction, the theory of flight and 
the principles of the different types 
of aircraft engines are given. Be- 
lieving that the only place to teach 
a man to fly is in the air, the in- 
structors soon take their pupils up 
for dual hops. During the war, pilots 
of the R. A. F. were frequently sent 
up solo after less than three hours’ 
dual training. There were no voice 
tubes then, either. After a very few 
more hours at solo flying they were 


shot across the Channel to be fed 
into the jaws of the war monster. 

Not so today at the Toronto Fly- 
ing Club. Unless he is an ex-pilot 
of war-time experience, no pupil is 
sent up solo until he has had ten or 
more hours with an instructor in the 
front seat. When he reaches the solo 
stage, the student sets out to put in 
the fifty solo hours requisite for a 
commercial license. But the exac- 
tions of the instructors do not cease 
there. After a student has done 
about fifteen hours alone, the teacher 
takes him up and gives the pupil a 
thorough check-up on his ability. 
This is repeated as often as neces- 
sary until the would-be aviator is 
ready to take his examination for 
skill. 

Some people have called this exam- 
ination unduly stiff. The results, in 
the form of the expertness of pilots 
as assured by such an examination, 
easily refute that charge. In order 
to prove his skill, the student must 
make a solo flight to an altitude of 
six thousand feet. Up there he shuts 
off his motor and glides to a landing. 
Up he goes again, puts the ship into 
a right-hand spin, takes her out and 
glides to earth. This may be done 
from any height over a thousand 
feet. Then he makes a third climb 
upstairs, this time going into a left- 
hand spin on the trip down. The 
craft must be extricated from this 
and again landed from a glide. 

These movements are mere pre- 
liminaries, for the student must next 
make six figure-of-eight turns about 
two marks. This test must be car- 
ried out at fifteen hundred feet. The 
final task consists of making four 
climbs to fifteen hundred feet and 
gliding to a landing each time no far- 
ther than fifty yards from a desig- 
nated point. If the student survives 
all these maneuvers and has exe- 
cuted them to the satisfaction of the 
chief instructor, the latter recom- 
mends him to the Air Board for a 
license as a commercial pilot. The 
erstwhile fledgling has achieved his 
wings and may pilot an aeroplane 
for hire. 


The flying field used by the club is 
at Leaside, comparatively close to the 
center of Toronto. During the lat- 
ter part of the late unpleasantness 
it was used as a testing and instruc- 
tion field by the Royal Air Force, 
which then trained some pilots and 
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a World-Famous Flier shows 


you straight from the shoul- 
der what Aviation offers YOU. You’ve been 
wondering how to break into the field—want- 
ing all the facts, all the information. Here it 
is! A story more exciting, more thrilling, more 
inspiring than fiction—yet a man-to-man mes- 
sage of FACTS from cover to cover. Walter 
Hinton—hero of history-making flights—takes 
you behind the scenes in the great Drama of 


the Air. 


He gives you the brass tacks of 


Aviation Today. He shows you exactly where 


your opportunities lie 


exactly what to do to 


make the most of them—exactly how to fit 
yourself for them. Here is a book for men 
with too much backbone to stay chained to a 
small-pay job—too much adventure in their 
blood for a humdrum grind—too much good 
sound business sense in their heads to let this 
opportunity of a lifetime outgrow them! 


The Richest, Fastest 
Growing Industry the 
World Has Ever 
Known 


Look at the unemployment, 
slowed-up production and 
tight markets in other indus 
tries. But you haven’t heard 
anything about this being a 
“bad year” .for Aviation! 
Men like Ford, DuPont 


millionaires — are investing 
fortunes in the field. Cities 
everywhere are building 


more airports; 24 hour 


shifts are racing constru 
tion on new plane and equip 
ment plants. Air lines, 
service of every kind is 
doubling and re-doubling 
self almost while you watch! 
There’s no doubt about there 
being BIG PAY plus a real 
future for YOU in Aviation 
Your one sure move is to get 
the right training—QUICK! 


Aviation Is Ready, 
Hinton is Ready— 
Now It’s Up to YOU 


Hinton will train you for 
Aviation, right at home in 
spare time. Get our 
ground-work at once. {in 
ton’s proved, successful 
course will teach you all the 
essential facts about plane 
construction, rigging, re 
pairs, motors, instruments, 
theory of flight, navigation, 
commercial Aviation. Wheth- 
er you plan to fly, or to cash- 
in on one of the more than 
forty Big-Pay ground jobs, 
you must have this ground 
work to land the job you 
want at the pay you expect. 
Learn just where you stand 
and what first steps to take. 
This Free Book tells how. 
Clip the coupon and send it 
TODAY. Hinton will rush 
your book by return mail 


Aviation Institute of U.S.A. 


Walter Hinton, President 


1115 Connecticut Ave. 


Washington, D. C. 
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Jobs on the Ground 
for Each One in the Air 


Fliers are in demand—cer- 
tainly! But for every man 
in the air, trained men are 
needed in over 40 highly 
paid jobs on the ground 
Hinton’s training gives you 
your ground-work to earn 
REAL MONEY as one of 


these: 


Engineers, Designers and 
Draughtsmen, Pilots, En- 
gine and Plane Mechanics, 
Riggers, Electricians, Weld- 
ers, Instrument Makers, 
Wood and Metal Workers, 
Plane and Motor Inspec- 
tors, Airport Operators, 
Radio Experts, Assembly- 
men, Aerial Surveyors and 
Photographers, Aerial 
Transport Managers, Sales- 
men 


NO 
Walter Hinton 


Trail-blazer, pioneer, explorer, 
author, instructor, AVIATOR 
The first man to pilot a plane 
across the Atlantic—the famous 
NC-4—and first to fly from 
North to South America. First, 
too, to explore the jungle fast- 
nesses of the upper mazon. 
The man who was a crack flying 
instructor for the Navy during 
the War; who today is training 
far-sighted men for Aviation 
Hinton is ready to back YOU 
up to the limit. His Book is 
yours FREE for the coupon 
below. 


rl Walter Hinton, Pres., 101-N j 
i Aviation Institute of U. S. A., i 
J 1115 Conn. Ave., Washington, D. C. | 
1 Dear Lieut. Hinton: Send me your FREE Book telling how I 
J I can train under you right at home for Aviation. | 
I t 
1. Name......... shasdaitepthhonnti scenic issiesdaademaieeiiahsdehinibatetaidisdasaices | 
i I 
I? CSPI cacrasecssaiddantontoncceabcieeetarcesictetecteieppalcabacnamaeianbesiusailiglaes , | I 
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built machines in Canada. Fight- 
ers and bombers were built in 
Toronto for the British Expedition- 
ary Forces and were tested at Lea- 
side. Many pilots, including some 
now famous in aviation history in 
the United States, learned to fly at 
Leaside between 1916 and 1918. The 
field is operated by the club, with 
some slight assistance from the city, 
and hangar space is rented to the 
National Air Transport, Limited, a 
recently formed Canadian organiza- 
tion, of which Captain Earl Hand, 
D. F. C., president of the Toronto 
Flying Club, is the directing head. 
This concern operates a Buhl Air- 
sedan, a Buhl Special, the latter at 
present the fastest commercial ma- 
chine in Canada, and two Moths. 

Leaside aerodrome is the customs 
airport for Toronto. All visiting 
planes arrive there, and the recently 
inaugurated air mail service between 
Montreal and Toronto, operated by 
the Intercolonial Airways of Canada, 
Limited, uses the field. Visiting air- 
craft landing at Leaside during the 
past summer included a United 
States Army Pursuit Squadron of 15 
Curtiss Hawks and a Martin bomber 
from Selfridge Field, the Goodyear 
blimp “Puritan” from Akron, the tri- 
motor Fokker owned by the ill-fated 
Belgian financier Captain Alfred 
Lowenstein, the tri-motor Ford plane 
which went to Greenley Island and is 
now owned by the Canadian Skyview 
Lines of Niagara Falls, and many 
machines from other United States 
cities. Canadian craft came from 
Montreal, Quebec, Ottawa, Hamilton, 
London, Windsor, and one or two 
Western Canada cities. 

The club has more than two hun- 
dred members on its rolls, more than 
half of whom are taking flying in- 
struction. Many of these held com- 
missions in the R. A. F. during the 
war days and need only take the 
prescribed “refresher course’’ to ac- 
quire licenses. Very few of the mem- 
bers are able to devote full time to 
their course, and have to take in- 
struction when and where they can 
steal an hour or two from business. 
So far, only two women are taking 
flying lessons; one is about ready to 
do solo flights. 

In addition to producing trained 
pilots, the club is bending much 
energy to the furtherance of private 
flying. In fact, one member recently 
purchased his own machine, an Avro 
Avian, similar to the Moths, which 
he keeps at the club field. Planes 
from the Toronto club take part 
whenever possible in any function of 
another Canadian club. The most 
recent of these was the Canadian Air 
Show in Montreal, sponsored by the 
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Montreal Light Aeroplane Club. The 
Toronto club was also responsible 
for much of the success of Canada’s 
first national air show held last sum- 
mer at the Canadian National Exhi- 
bition, in Toronto. 

The club does no joy riding, or 
aerial taxi work. That is left to the 
commercial organizations. The di- 
rectors of the club consider it their 
duty to devote the whole equipment 
to the task of turning out efficient 
pilots. In doing this the club is fos- 
tering the flying spirit Canada so 
amply demonstrated during the try- 
ing days between 1914 and 1918 
when Canadian flyers were in such 
a large majority in the Royal Air 


PUODOOEEESNUOEDOSEUROCOOESREOODOORSCEEOOCOESEOCCCOOERESHOGDDSRRGHOCEECEEEERORS een 


Temple University 


Temple University has been most 
fortunate in having a most thorough 
and complete Ground School which 
is made possible and is actually given 
by the Navy Department for the pur- 
pose of giving training to young men 
that will qualify them for Commis- 
sions as Ensigns in the Naval Re- 
serve, Class AF, with designations as 
Naval Aviators. 

Applicants for this training must 
be within the ages of 18 and 27 and 
citizens of the United States. They 
must be college graduates, or attend- 
ing college at the time, or possess 
the equivalent of a college education. 
They are further required to pass a 
stringent flight physical examination 
to determine their fitness for Naval 
flight duty. As an indication of 
their ability to pass this physical ex- 
amination they will be required to 
have a medical certificate from one 
of the designated local Department 
of Commerce Flight Surgeons. 

The course of training which leads 


“to a commission in the Naval Reserve 


is preceded by a preliminary Avia- 
tion Ground School Course in which 
theoretical aviation subjects are 
taught. This course is conducted at 
Temple University under the direc- 
tion and supervision of Lieutenant 
Commander R. S. Hedtler, Com- 
manding Officer of this Naval 
Reserve Unit of the Fourth Naval 
District which is situated at Phila- 
delphia. 

Other universities, having this 
same type of training and having the 
Aviation Ground Schools, are Mas- 
sachusetts Institute of Technology; 
New York University; University of 
Washington; University of Michi- 
gan; and Leland Stanford Univer- 
sity. Possibly these courses will be 


January, 1929 


made available through other uni- 
versities but at the present time the 
available funds are so limited that it 
is necessary that the courses be re- 
stricted to the six mentioned above. 
The courses are given at the 
most strategically located points so 
that the graduates are near enough 
to naval air stations to be able to 
keep their hands on military planes. 
The next year’s course at Temple 
will graduate candidates for training 
into both the Navy and Marine Corps 
Reserve and the other universities 
will probably do the same. 

Those whose qualifications are the 
highest both mentally and physically, 
are selected for enrollment for actual 
flight training. Primary training 
for qualified students is conducted at 
the Naval Reserve Units at Far 
Rockaway, New York, or Squantum, 
Mass. 

The primary flight training con- 
sists of ten hours of dual instruction 
in a training type seaplane followed 
by thirty hours of solo flight in the 
same type plane. 

During the period of primary 
flight training the student is ordered 
to active duty for a period of six 
weeks. Due, however, to the limited 
number of ships available it is sel- 
dom possible to give the student his 
required hours of solo time during 
this period. Since the full thirty 
hours of solo time must be completed 
before he can be sent for advanced 
training it is necessary for him to 
report to the Unit as often as may 
be necessary during the ensuing 
months in order to complete the full 
amount of flying. This means that 
the student practically is required to 
live in the immediate vicinity of the 
Unit, at least until he has completed 
his required flying. 

If a student successfully passes 
the examinations in the theoretical 
aviation subjects and completes his 
flight work he is then eligible for 
advanced training at the Naval Air 
Station, Hampton Roads, Va., or 
Pensacola, Fla. 

The advanced training course is 
normally given the following sum- 
mer, but in some instances can be 
undertaken during the same summer 
that primary flight training is com- 
pleted. The advanced course consists 
of advanced theoretical instruction 
and about 50 hours of flight work in 
service type aircraft. This course 
covers a period of at least six weeks 
at the end of which the student takes 
a professional examination for his 
commission as an Ensign in the 
Naval Reserve. 

During the time that a student is 
undergoing primary and advanced 
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vs | SSR S8 GET into AVIATION! 


At last the average fellow now has a chance to get into aviation. At last the 
dinary young man can train for jobs paying $80.00 a week and up —get into 
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training he is enlisted as a seaman 
2nd class and designated Student 
Naval Aviator, and his uniform is 
furnished him. His pay and allow- 
ance during the two six week periods 
of training average about $84 a 
month. In addition the Government 
provides his transportation to and 
from his home to the station where 
he is to be trained. 





A Survey of Clubs 
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The special committee of the Na- 
tional Aeronautical Association ap- 
pointed to study the possibilities of 
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tribution, but it is hoped that they 
soon will be. The rules have been 
designed to insure safety in opera- 
tion and to minimize the financial 
hazard both to the individual pilot 
and to the chapter. 

With the latter end in view it is 
hoped that arrangements can be 
made for the securing of insurance 
on favorable terms by the handling 
of a number of planes operated by 
flying chapters as a group. The 
committee is investigating this mat- 
ter further and will soon report. 

The development of the private 
flying clubs should continue to re- 
ceive the attention of both the mem- 





organizing private flying clubs on a 
national scale, with the N. A. A. as 
a national coordinating body, has ar- 
rived at the following tentative and 
preliminary recommendations. 

The provision shall be made for 
the organization of private flying 
clubs as chapters of the National 
Aeronautical Association, and that 
there shall be no limit upon the num- 
ber of such chapters that may be 
formed in any community, and that 
such a chapter should have the priv- 
ilege of electing its own members 
and setting up its own standards of 
membership. 

The operations of such flying club 
chapters should prove to be of great 
mutual assistance, and they can 
profit largely from each other’s ex- 
periences exchanged through a com- 
mittee of the N. A. A. as a coordi- 
nating body. In order that such ex- 
perience may prove of the greatest 
possible general usefulness and that 
private flying may develop with the 
greatest -feasible rapidity and on 
sound lines, it is advisable that a 
standard set: of by-laws and flying 
rules should be adopted, and followed 
except where local conditions make 
change clearly advisable. 

The draft of rules which the com- 
mittee thinks would be advisable are 
in the process of preparation and 
are not yet ready for genera) dis- 


bers and officials of the association. 
It seems to the committee, both from 
direct reasoning of American con- 
ditions and from observation of 
foreign experience, that there is a 
definite place for such clubs and that 
their formation should be encour- 
aged. There are slow important 
prospective advantages from a group- 
ing together of many clubs in a na- 
tional organization, in preference to 
their operation as completely inde- 
pendent units. 
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Alexander Aviation 
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To alleviate the present ‘aiealiias 
of trained men in the aircraft in- 
dustry, the Alexander Aircraft Com- 
pany is endeavoring to interest more 
college students in aviation by offer- 
ing a new Eaglerock plane, or a 
complete university course in aero- 
nautics, to the undergraduate who 
submits the best series of four short 
monthly articles on aviation from 
January 1 to May'1. 

The winner willbe awarded a 4- 
year scholarship in a leading aero- 
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nautical engineering school, or in a 
school of business administration 
which supplies an aeronautical back- 
ground. As an alternative award, 
the winner may choose a completely 
equipped Eaglerock. Lesser awards 


will include 10-hour solo flying 
courses. Awards will be made 
June 1. 


The papers, technical or non-tech- 
nical and 400 to 600 words in length, 
must be submitted to a committee 
on awards the first of each month 
from January 1 to May 1. In addi- 
tion to the awards, the winner, if 
he qualifies, will be employed in the 
engineering or some other depart- 
ment of the Alexander factory. 

The contest is an innovation, in- 
asmuch as it marks the first time an 
airplane has been offered as prize in 
a contest. 
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New ution for the Flying 
Cadets 


The Secretary of War has ap- 
proved that blue shall be the color 
of the uniforms which are being is- 
sued to flying cadets. This is the 
first change in color to take place 
since the war. A few minor changes 
are also noted in the style; a roll 
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collar, trousers without cuffs, dress 
caps of overseas design, black kid 
shoes, black patent leather dress belt, 
a white shirt, and-a- black tie to be 
worn with the coat. Judging from 
the photograph, the new uniforms 
will be more comfortable than the 
others used up to this time, and a 
neater appearance wil] also result. 
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TED BRALEY 


Pilot, Engineer, Designer, In- 
structor, is recognized as one 
of the foremost Aviators in 
the country; Pioneer and 
Leader in the advancement -f 
Aviation; Associate of Laird, 
Beech, Cessna, Stearman and 
Goebel; Owner and President 
of The Braley School of Fly- 
ing which is a member of the 
National Aeronautical Cham- 
ber of Commerce. 








AN OPEN LETTER 
to Ambitious Young Men 





Please mention Popular Aviation when writing to advertisers 
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COUPON 


Tep Bracey, Wichita, Kansas. 

I saw your Open Letter in PopvLar AvIATION 
Magazine and want further information about 
learning to fly in Wichita, “The Air Capital.” 
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Pilot Joe Salzman and Oscar Rothlin standing beside the landing gear which was spliced in mid-air. 


Repairs in —Mid-air 


NE of the most spectacular 
O feats in aviation history was 

accomplished at Mills Field, 
San Francisco, last fall, when an 
instructor climbed out on the wing 
of his plane and repaired a shat- 
tered landing gear while a student 
with only one hour solo held the ship 
on an even keel. 

Pilot Joseph Salzman, former 
army flyer, and now instructor for 
the Deaton Air Service, was bring- 
ing his Waco plane in at 10:30 a. m., 
after having given his pupil and me- 
chanic, Oscar Rothlin, some air 
work. The ship hit a little hard 
and Joe felt the undercarriage give 
way to the left. He opened full 
throttle and took off with the left 
wheel dangling under the center of 
the ship. 

Pilots and mechanics dashed out 
to the runway waving their hands, 
and holding up spare wheels to warn 


Joe of the crash that was inevitable, 
on the assumption he did not know 
of the mishap and might try to make 
a normal landing. Autos with horns 
shrieking sped from headquarters 
building to the field with fire ex- 
tinguishers and emergency medical 
kits. 

But Joe started to circle the field 
until he reached an altitude of 5,000 
feet. In the haze of the morning 
at times he vanished completely from 
sight of those anxiously watching 
below. 

Aloft, Joe motioned Oscar to take 
the controls and himself crawled out 
of his cockpit to survey the extent 
of the damage. He saw that the 
bolt holding the left wheel of the 
split type landing gear had been 
sheared off by the impact. He 
crawled back into his cockpit, where 
he cut up the leather safety belt into 
strips and tied the pieces together. 


From a small tool box under the seat 
he took a steel punch to use as an 
emergency bolt. 

Joe throttled the motor, set the 
plane in a gentle glide, told Oscar 
to hold the ship in that position and 
again got out on the wing. He 
crossed his feet back of the rear 
flying wire, leaned far out over the 
leading edge and succeeded in get- 
ting the leather noose over the wheel. 
He pulled the wheel up against the 
strut. The U-fitting of the strut, 
however, had been sprung and no 
bolt would go through. 

In the meantime, E. E. Mouton, 
Department of Commerce inspector, 
arrived, and with the assistant field 
superintendent braced on a wing and 
with a parachute in his lap took off 
to lower the ’chute for the student 
to jump. Also, an emergency call 
was sent for the fast police boat 

(Continued on page 108) 
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Scientific - Models 


HIS term—“Scientific Models” 

—is often used, but seldom 

does the author stop to explain, 
or even give any substantial indica- 
tions that he knows just what “sci- 
ence” there is about model making. 
There is, nevertheless, a very effec- 
tive science in the making of record 
models. Sometimes the neatest 
model makers have been beaten by 
crude model makers. This occurs 
when the crude model maker has 
used the scientific model methods, 
and the neat model maker has not. 
Let us think, investigate, consider, 
if you will, where have all of the 
recent improvements in model mak- 
ing come from? Are they the work 
of a few days, weeks, or months? 

No! For years, in fact, the only 
real scientific model work—the re- 
search and experimentation which 
made all of the recent successful na- 
tion-wide model meets possible—was 
accomplished by the members of the 
Illinois Model Aero Club, and a very 
limited few elsewhere: a few in New 
York; Washington, D. C.; San Fran- 
cisco; Portland, Oregon; and Deni- 
son, Iowa. England deserves very 
honorable mention, too. The English 
model flyers are the only ones of 
these from whom the I. M. A. C. de- 
rived any new research data not al- 
ready discovered and used by the 
I. M. A. C. 

Real, honest-to-goodness, technical 
research was, and is, carried on with 
remarkable success by the Illinois 
club. Aerodynamics, streamline, 
wing sections for models, strength of 
model materials, new uses for balsa, 
paper tests, doping experiments, 
flight tests, theory and formulae 
proven or discarded, aecurate weight 
calculations, etc., down a long list 
are mixed together and the best 
skimmed off in the form of record 
models, contest winners, and honors. 
Every member builds his own ma- 
chines and flies them, too! Finally, 
when it was found in recent years 
that competition was useless without 
this scientific background, the IIli- 
nois Model Aero Club gave out cer- 
tain of their developments so that 
they might have the pleasure of more 
keen competition from other locali- 
ties. This “release” of ideas—if I 
can politely call it that—has proven 
most beneficial to every model flyer 
in the United States and even in 
foreign countries. 

Every model flyer in the world uses 
“cans” (a simple device, but un- 





thought of until developed by the 
I. M. A. C.), every flyer who uses the 
drilled nail or cotter pin steel bear- 
ing, every model flyer who uses the 
streamlined pontoons or the “A” 
frame tailplane, every model flyer 
who has wondered where most all of 
the best practical contest rules came 
from—and so I could name many 
other things: owes thanks to the 
quiet, plodding workers in the I. M. 
A. C.—both past and present. 

The work of the Illinois club has 
made the difficult appear simple. 
Just as boys can build workable 
radios because research has de- 
veloped and greatly simplified them, 
so very young boys can now build 
models easily that fly half a mile and 
more, using principles, proportions, 
and devices developed by the I. M. 
A. C. 

Of course, there are a number of 
these pioneer secrets which are not 
yet known. This is evidenced by the 
fact that records and prizes are still 
being “copped” regularly by I. M. 
A. C. members and their friends. 
In fact, they are evolving valuable 
new ideas faster than they are being 
released, officially or otherwise! 


I know this bit of truth may be 
tiresome reading to some, painful to 
a ‘few, but a revelation to quite the 
majority of you. You will be more 
interested if I tell you that one of 
the good secrets not generally known 
heretofore is about to be told. One 
of the greatest helps in model re- 
search will be explained in detail— 
the scales. Others have used such 
scales a little, but none with more 
thorough effectiveness than the I. M. 
A. C. 

The elimination of all possible 
weight is an essential prerequisite 
for real record models. On the other 
hand, too much weight reduction is 
more dangerous than not enough. 
Some of the recent “crack” model 
flyers at recent national contests 
found this out. There is a fairly well 
defined limit for the minimum weight 
of any certain model unit and for 
any certain type of construction. 
Almost every I. M. A. C. record 
model approaches this minimum in 
every part. Record models are often 
lost. They outfly their pursuers, or 
they fly beyond the boundaries of the 
small and inadequate flying areas 
often provided for important con- 
tests. 

The surest way of being able to 
duplicate a lost model effectively is 






not only to retain accurate drawings, 
but to keep a record of the correct 
weights of the original parts. Buy, 
beg or borrow—don’t steal—a good 
scale; or better, make the simple 
scale herein described, and then 
weigh and record the total and unit 
weights of your next contest or “rec- 
ord breaking” model. 


The cheapest accurate and suitable 
scales are the photographer’s or 
druggist’s scales; but even so, such 
scales cost more than it is necessary 
to spend for weighing accurately the 
featherlike parts of a model. 

A cheap, accurate, and simple 
scale, weighing very accurately to 
1/100 of an ounce (and often to 
1/1000 ounce) can be made in a short 
time in the following manner: 


Find an old or worn out alarm 
clock in which the balance wheel 
pivots are in line with the frame 
posts. (See drawings.) You need 
only the frames, the balance wheel, 
and the pivot screws. Be careful not 
to lose these screws, but polish the 
hollow cones inside by twisting a 
pointed piece of .balsa around to 
clean out the dirt. (Do this occa- 
sionally when the scale is in use, 
too.) Carefully lay the screws away, 
while you cut off the part of the 
frame which is not needed. (See 
drawing.) Also cut the balance 
wheel down so that one spoke with 
about ¥% in. of the rim on each side 
of the spoke remains. The hardest 
part is now done. 


A beam graduated accurately with 
fine lines into inches and 1/10 inches 
is made as shown in the drawing. A 
scale can be carefully and accurately 
drawn on stiff paper and pasted onto 
the beam or you can use the printed 
scale shown on the drawing. Simply 
cut out the two 6 in. strips and ac- 
curately joint them together onto the 
beam. Fasten this beam securely to 
the free spoke of the balance wheel. 
The top edge of the beam should be 
fairly close to the pivot level, about 
3/16 in. to 4% in. to give the beam 
a slow, accurate “swing” or period. 
Some I. M. A. C. members use 4 in. 
to 5/16 in., others ¥ in., but for fast 
work and good work 3/16 in. is about 
right. Fasten a needle or a pin to 
the end of the beam as a pointer. 

Make certain that it is just 1 in. 
from the pivot to the pan support. 
This should be closer than % of 1/64 
to weigh to 1/100 of an ounce. It 
should be within 2/1000 of an inch, 
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if you are equipped to make it that 
accurate. 

Now mount the clock frame on a 
shelf or in some convenient place so 
that you can hang long rubber mo- 
tors, frames, wings, etc., below the 
pan, or lay long sticks across the pan. 
Clean the pivot points carefully and 
mount the beam between the pivots, 
as shown. Drive two nails into the 
shelf out at the end of the beam. 
(See drawings.) Mark an arrow on 
the shelf to serve as a zero. 

Make a pan with a hook beneath 
as shown. Hang it by a tough silk 
thread exactly 1 in. from the pivot 
points. A long screw with a suit- 
able nut can be added as an adjust- 
able counterbalance weight. 

One ounce Avoirdupois is equal to 
28.35 grams. One tenth ounce Avoir- 
dupois is equal to 2.835 grams 
(metric). Have your chemistry in- 
structor make an exact 2.835 gram 
weight—a piece of small copper or 
plated wire (about No. 14) will do. 

Set this weight on the zero mark 
and balance the scale by changing 
the weight of the pan or by shifting 
the counterweight. You are now 
ready to weigh your parts and start 
on a new plan of developing record 
models. 

Example: A 12 in. indoor pro- 
peller should not weigh over 4/100 
of one ounce. Let us see where the 
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beam weight would be. As our pan 
is 1 in. out from the pivot, and our 
scale balances with the 1/10 ounce 
beam weight at zero, we can put 2/10 
ounce in the pan 1 in. out, and bal- 
ance the beam again by moving our 
1/10 ounce beam weight out exactly 
2 in, 

To weigh an unknown piece, such 
as the 12 in. indoor propeller, we 
move the beam weight out until the 
beam pointer swings equally on each 
side of the zero mark on the shelf. 
The beam weight is found to be 4/10 
of an inch out from zero, for ex- 
ample. The propeller weighs 4/10 
1/10, or 4/100 of one ounce. A 
12 in. beam will weigh a maximum 
1.2 ounces with 1/10 ounce at the 
end. 

You can increase the capacity of 
the scale by having a larger weight 
or by using two weights in combina- 
tion. The extra weight should not 
exceed 3/10 of one ounce. 

Put a known correct weight on the 
pan, about % ounce or even 1 ounce, 
and check to see if the beam weight 
balances the beam at the ounce mark. 
If it does, you can be satisfied. If 
not, the pan is not located ex- 








Adjustable propellers developed 
in the Memphis Model Aero 
Club. 





January, 1929 


actly 1 in. out, or the beam weight 
is off, or the scale was not balanced 
at the zero no load position in the 
first place. 

Just remember, for every inch 
away from zero, the weight of your 
scale weight balances an _ equal 
weight on the pan. Each 1/10 inch 
on the beam is 2/100 ounce for a 
2/10 ounce weight, 3/100 for a 3/10 
ounce weight, and so on. The 3/10 
ounce weight 9.4 in. out on beam 
balances .39.4, or 2.82 oz. on pan, 
etc. 

A 15 in. indoor model with ¥% in. 
rubber which weighs over .16 ounce 
will probably never break a record. 

The new World Record Hydro 
Model weighed exactly 2.91 ounces, 
with a large part of this weight be- 
ing rubber—a new thought, total 
weight to rubber weight. On big 
planes, the horsepower loading is a 
very important performance factor. 
On a model, it is a more important 
factor. And rubber weight (prop- 
erly disposed) controls the model’s 
power in a very positive way. 

Oh, yes, you can begin to see 
wherein scales are a great model 
help. You can see where calcula- 
tions, and performances can be pre- 
dicted by the use of the scale. You 
can visualize a new land of research. 
You will understand why most I. M. 
A. C. men keep weight data on their 

















-032" WIRE 


OVEL 


ae, ! { -—-+ 
= Teej 


REENFORCING 


“ADJUSTABLE” PROPELLER. 





Y wove 
¥3' DEEP 


2 Ola. 










ALL BALSA 








HUB (SECTION) 





e y 


ip —~ 











*e 
































y, 1929 


weight 
ilanced 
in the 


inch 

f your 
equal 

0 inch 
for a 

a 3/10 
> 3/10 
beam 

n pan, 


¥ in. 
ounce 
ecord., 
Hydro 
unces, 
ht be- 
total 
n big 
risa 
actor. 
rtant 
prop- 
odel’s 


) see 
node! 
lcula- 
. pre- 
You 
arch. 
I. M. 
their 











January, 1924 











Popular Avration 























B uild and F ly Your 
Model Airplane 
the IDEAL way / 











W Y IDEAL Models are 
the most perfect copies 
of Real Airplanes 


it is possible to make 
in models that will fly— 
IDEAL Plans are reduced by scale from 


the actual plans of the original Airplanes— 


Propellers are carved from blocks of hard 
wood; breakable balsa wood is not used. 
Propeller shafts are |/16-in. steel rod and 
have miniature ball bearings. Stream-line 
Aluminum Disc Wheels have real brass 
bearings and pneumatic tires. 

IDEAL Construction Outfits make. building easy. 
All wood parts are cut to size; ribs ready formed; 
propellers fully carved; all metal fittings are strong 
and ready for use. Accurate plans, % actual size, 
and Diagrams and Patterns, full size, also complete 
Building-Flying Instructions, are included in each 
outfit. Build the IDEAL way—then you will have 
a better model! 








proud to call your own. A perfect, Flying- 
Scale Model of the “Spirit of St. Louis”; 
a miniature duplicate in design, appearance, and 
construction details. All parts and fittings 
closely imitate the original. 
Specifications: 
Wing Span: 36 in. Wing Chord: 6 in. 
Length: 26 in. Weight: 10% oz. 
Speed: 33 6/10 m.p.h. Wing Loading: 14 oz. 
Build it the IDEAL way; the easiest and most prac- 
tical way to construct models of real Airplanes. Then 
you'll have a strong, sturdy ship, with heavy, powerful 
rubber motor that will drive it through the air for long, 
perfect flights. 
Complete Construction Outfit (illustrated above at left) 
contains everything required, including Scale Plans, 
actual-size Diagrams and Patterns and complete Building- 


EES. Price, $7.50 
West of Denver, Colo., and in Canada—$8.00 


Hees a wonderful little ship you'll be 


Ask Your Dealer for IDEAL Model Airplanes and Parts, Supplies 
and Materials for Model Builders. If unobtainable, send your order 
direct to us. Catalog mentioned below contains full information. 


IDEAL AEROPLANE & SUPPLY COMPANY, Inc. 


Largest Manufacturers of Model Airplanes 
Established in 1911 
New York City 


22-26 West 19th Street 
64-page Catalog—Se Plans for Models—25c 


and contains most complete FOKKER; DeHaviland; 
listing of Parts, Fittings, Curtiss; NC-4 Seapl aa. = 
Materials and Supplies for § Bleriot, Taube or Nieu- aS 2 








all kinds of model aircraft. port Monoplanes; Cecil 
The biggest and best Model Peoli Racing Airplane. 
Airplane catalogue obtainable. Catalog included free. 























Please mention Populay Ariation when writing to advertisers 


Tells how to build Gliders Complete Plans and Instructions for any 
and Racers, gives full infor- one of the following Models sent for 25c; 
mation about Scale Models, New York-Paris (Spirit of St. Louis): 
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machines. Messrs. Cook, Pease & 
Schweitzer were some of the early 
I. M. A. C. users of the scales as a 
help in the design of their former 
record scientific models. 

A sample wing data card reads as 
follows: 

“Wing No. Ca 37 in. x 5 in.; 
curve, Club No. 4; Beams .080 oz., 
Ribs .075 oz. Assembled Uncov., 
175 oz. (.02 oz. diff. represents 
cement.) Covered & Doped .29 oz. 
Recovered Superfine Tissue .24 oz. 
Remarks: In Combination, 4a best 
flight 247 sec. dur.—non-flexing in 
flight, 4 degree dihedral. Improved 
rubber weight ratio over wing C in 
combination 4a by 4 per cent.” 

We will refer to various weights 
and weight ratios in describing rec- 
ord models from time to time so 
make your scale now. 


SOREROOTOOHOR HEROD ORERER EERE 


Memphis Model Aero Club 
Exhibit 





OOONEEEHDOHOOFEROROOREREO ERS 


Mr. George Steed of the Memphis 
Model Aero Club writes us regard- 
ing an exhibit of his organization 
at the Tri-States Fair. A large num- 
ber of models were exhibited, as 
chosen by their instructor, Mr. For- 
rest Green. Among the various 
models were a Stinson-Detroiter, en- 
tered by James Smythe; a Dornier 
“Dolphin III,” by George Steed; 
Cessna, Harry Stidham; Monocoupe, 
Hugh Hentna; Bremen, Walter 
Fransioli; Curtiss Falcon, Roy 
Workman; Sea Hawk, Willard Mat- 
thews; Sky Pirate, Mervin Rosen- 
bush; Baby R.0.G., Joe McCoy; 











Bringing home the models after 
a competition flight. 
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Army Pursuit, Milton Scharff; and a 
Rappold, by Joe Smythe. 

This display created much interest 
and comment. People were amazed 
at the exactness of detail in the lit- 
tle models. The ships were judged 
by Jack Nelson, and two models were 
given official ribbons by the Tri- 
State Fair commission. James 
Smythe won first, with George Steed 
second, 

A model flying exhibit was held in 
front of the grandstand out of doors 
before a capacity crowd. Mr. Steed 
reports that a large number of the 
planes flew outside of the limits of 
the flying field. Garvin Fransioli 
won first place with Billy Whitman 
second. 

Both first and second places in this 
important Tri-States Fair model 
meet were won by POPULAR AVIATION 
designed models (the “C” model). 
You will remember the “C” model 
as the efficient little flyer which was 
described in the September, 1928, 
issue of POPULAR AVIATION. These 
simple yet efficient models will be 
worth the while of anyone to con- 
struct. Their simplicity perhaps dis- 
couraged a few, but those who con- 
structed the “C” model from our 
plans reported performances far ex- 
ceeding the modest claims of the 
Model Editor. The “C” model has 
even placed in national contests, for 
it is really a scientifically constructed 
and designed little plane of record 
style and general proportions. Yet 
it is small and easy to carry and 
very sturdy. 

In the outdoor commercial contest 
at the fair, several of the ships were 
cracked up, but Mervin Rosenbush 
was first; Willard Matthews, second; 
and George Steed, third. 

A large, unwieldy, five foot model 
was introduced by Harold Bullion. 
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The author's own scales, show- 
ing a 6 cylinder compressed air 
motor similar to those to be de- 
scribed soon in Popular Avia- 
tion. 





Because of its bulk and apparent lack 
of scientific design, it failed to rise 
at this contest. Perhaps Harold will 
use scales on his next model and at- 
tain better flying results. 

Mr. Steed reports that a flight al- 
most equalling the world record was 
made in the outdoor duration contest. 
We should all watch the interesting 
progress of this club, and look to 
improving our own records, or the 
Memphis club will be taking them 
away from their present holders. 

Go to it, Memphis! The world is 
wishing you the best of luck in learn- 
ing aviation by experimenting with 
models. 


PUNOEEEEEURCEEEAEADOOEEEEOODOEREEAODDOESEDOOUDERENGDUF OSE ERORDNGESCEOROREREONORES 


Novel Propeller Devised by 
Memphis Enthusiasts 


SOOEAEOUOSUREOEOODOEERODEDSEEOCUDEOEREGUDOREEEENODESEORNODORERHEOCCR RRR ERCOOOR EES 


Two, three, and four bladed pro- 
pellers can be made upon the novel 
plan suggested to the Model Edi- 
tor by the Memphis Model Aero Club. 


Though the propeller is not of true 
pitch, it is of very interesting con- 
struction, and by proper use of sand 
paper, a slight amount of correct 
pitch can be worked into the flat 
balsa blades. A two bladed style of 
propeller is shown. The following 
materials are required for an 814 in. 
propeller: 2 strips of balsa, 4 in. x 
1% in. x ¥% in.; 1 block of balsa, 
1% in. x % in. x % in.; ambroid, 
piano wire, and a sharp knife. 

The hub is made round and a 4 
in. hole is drilled into the hub % in. 
deep in each end. The blade is 
sanded to a thin edge with 1/16 in. 
thickness through the body, and %& 
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SCALES 


FOR THE SCIENTIFIC DESIGNING OF MODEL AIRPLANES. 
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Scientific Scale 


Model Planes 


Motor Driven 


The finest and most lifelike models 
made 


Size 41% foot wing spread 


Types—Spirit of St. Louis, Lockheed 
Vega, Curtiss, Hawk-Curtiss Racing 
Seaplane, Fokker-Trimotor F-10. 


Features—Spec. 6 cylinder radial 
compressed air motor, 1500 R.P.M. 
Will fly fast approximately 144 min- 
utes. Very powerful, Tested to be 
as near foolproof and as strong as 
possible. Has shock absorbers like 
real plane. High efficiency propeller. 
Special glass-like finish. Special light 
rubber tired wheels, spec. axle unit 
These planes are more than just 
toys. 


3 ft. rubber driven scale models 
$12.50 knock down. 


All special feautres not found on 
other models elsewhere. 


Motor Models made to order only 
Send 5 cents for catalogue. 


K. A. POUCH 
83 Low Terrace 
New Brighton, N. Y. 











Good Balsa Wood for 
the Model Builder 


We carry a large supply of Balsa 
Wood at all times and know just 
what the expert model builder 
needs. 


Special Until Jan. Ist, 1929 


2x5x40 of selected balsa wood..$1.00 


Postage paid, Catalogue included in 
the order 


R. O. G. Kits, Record Indoor Tractor, 
Outdoor Twin Pusher, Hydro and 
Commercial Kits. Compressed air 
motors and tanks. Ambroid Glue, 
the model builders friend, put up in 
special 5c, 10c and 15c sizes. 


The best of rubber for motors, Jap 
Tissue, and all model parts. 


Catalogue 5c which is refunded on 
your first order 


MICHIGAN MODEL AIRPLANE 
SUPPLY CO. 
4768 Grand River Ave. 
Phone Walnut 2400 


Detroit, Michigan 
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in, right at the point where the blade 
joins the hub. The two blades are 
inserted in the hub, and ambroided 
in place. If the ambroid is properly 
applied, and a sufficient amount used, 
this will make a very sturdy joint. 
However, before ambroiding, the 
blades should be twisted to the de- 
sired pitch. The hub can be rein- 
forced by inserting a piece of piano 
wire about .032 in. in diameter, so 
that it pierces the hub lengthwise, 
as shown in the drawings, and enters 
into the stub end of both blades. 

This novel idea may appeal to 
quite a number of us model enthus- 
iasts, as it makes propellers which 
are very similar to the micarta and 
standard steel adjustable pitch pro- 
pellers used on large planes. 


Tr 


Illinois Model Aero Club 


TU 


URING the latter part of 

1911, members of the Aero 

Club of Illinois conceived 
the idea that a Model Aviation Club 
could be organized in this state, as 
well as an Airplane Club, in order 
to help promote aviation. 

Many of the members of the Aero 
Club had visited all of the high 
schools in Chicago and suburbs, 
giving lectures on Model Aviation, 
how it would benefit them when they 
got into the big aviation game, and 
announcing the first meet for model 
airplanes. 

In December, 1911, the meet was 
held in the banquet hall of the 
Auditorium Hotel and there were 
over fifty machines entered (sizes 
from a toothpick to a battleship), 
with an attendance of about two 
hundred. Even a few girls entered 
machines. Prizes were given, with 
the result that a ninety-foot flight 
won first prize. 

A meeting in January, 1912, in 
the Auditorium Hotel was held and 
the Illinois Model Aero Club was 
organized, the constitution drawn 
up and the election of officers held. 

During the early spring the club 
held its first outdoor meet at 
Cicero Flying Field. A large num- 
ber of models were entered at this 
meet and there were over five hun- 
dred spectators. The crowd was 
very enthusiastic at this meet and 
it was necessary to have marshals 
to keep the people back of the 
starting line. 

Harry Wilds won first, and the 
distance covered by his model was 
971 feet. Cruver won second—525 
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BUILD A GENUINE 







12 MIN. 
30 SECONDS 
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KIT everything you need, wire parts formed. 
select balsa, large drawing, full instructions, only 
$3.00 or $4.40 with carved propellers—postpaid 
Flies as well with wheels or hand launch! 
PICTURE, 6”x7” clear close-up-—postpaid $1.00 
$.£.5 BIPLANE—Famous War Scout Plane. 
Flies swell! Looks keen! Special price com- 
plete materials with blueprint postpaid $2.35. 
or with the ribs and propeller completed $4.95. 
AMBROID—More for less money. $.35 alone 
or only $.28 if ordered with other materials. 
RUBBER—Always fresh %”x1/32”, full skeins 
(208 ft.) bargain. Postpaid $1.60, 
JAPANESE TISSUE—Big 21”x31” sheets, light 
and tough. Order 5@$.30 or 10@$.55 postpaid 
SUPERFINE JAPANESE TISSUE—Smooth, 
tough, extra light, 18x24”. Order 5@$.55 or 
10@$1.05. 

BEAUTY WINDER—5 to 1 ratio, solid, smooth 
operating, heavy duty. Others charge $2.50. 
Our price $1.75 postpaid. 

FINE BALSA personally selected at kilns, 
2”x5”x40”, bargain $.95 postpaid, 
COMPRESSED AIR MOTORS—Ob Boys! Make 
real engine driven planes! 3 cyl. motor w’t. 
1% oz. only, $4.90 postpd. or all parts & print 
only $2.50. Special air tanks, $10.00. Tank 
parts and print, $5.00. 


RUSH ORDER TODAY! 
Money Orders or Drafts. No C.O.D. 








Build all kinds of models! Win prizes, break 


records, using our ‘“‘I’* beams, ‘‘dopes,’’ light 
bearings, wheels, ribs, etc. Commercial mod 
els, Spirit of St. Louis, etc Save 
SEND 10¢ AT ONCE FOR BIG NEW 
MANUAL 


Clubs, schools, dealers—write for terms 





“Learn Aviation Through Models” 


Peru Model Airplane Shop 


PERU, INDIANA 











Ace E. Z. Built Flying Models 

39-inch wing span. Spirit of St. Louis, of Bellanca 
Columbia. Bellanca Columbia, Chambertin's Ptane, 
can be assembled by anyone in about six hours 
time, no steaming, bending, drilling or nailing 
needed. Fuselage is assembied in half hour. Balsa 
wood wing ribs, Clark Y section. Feather weight 
ball bearing propeller shaft, aluminum disc wheels 
with rubber tires, split type landing gear with stub 
axies, air cooled motor, aluminum cowling, propeller 
is equipped with aluminum spinner cap, pure para 
rubber for motive power, frame work of tall ail 
formed. Full size biue print, with directions, your 
choice of red, blue, of yellow model dope, packed 
in a box 14x27”. Postpaid, $7.00. 
Ace E. Z. Built Junior Set, Spirit of St. Louis, 33- 

Inch wing span 

Balsa wood sides. Balsa wood ribs, balsa wood 
disc wheels, feather weight propeller shaft, propel- 
ler, with spinner cap, dummy air cooled motor, de- 
mountable motor stick which gives you distance 
flights of 700 feet or more, blue print. Directions, 
model dope and all that is needed to build this 
wonderful machine, packed in a neat box $4.50. 

UNIVERSAL MODEL KIT 

What every model maker needs, will build 6 
Baby R. O. G. models, or 3 larger R. G. 
models, or transport monoplane or comme — mono- 
plane, assortment of Balsa 1/32, 1/16, 3/3 %, 
3 ft. long, Split bamboo, cane bamboo, voll of 
piano wire, superfine Jap tissue, wheels for indoor 
models, washers, hooks, shafts, one ounce model 
dope, wood for propellers, all for $1.00. Postage 10 
cents. Complete catalogue for 5 cents. 


Ace Aeroplane and Model Supply 





131 Prospect Street, Jersey City, New Jersey 








AIRPLANE fiirit of St. ‘Tous. ” Scientifcalty 


designed and very real- 
istic. Equipped with 
rubber band motor. 
Rises from ground by 
own power and flies 30 

or more. Easily 
built without tools. 
Construction set, with 
all parts and full di- 
rections, postpaid in 
U. B., (no 
stamps). tisfaction 
or Sena 


now. 
Mann & Benton, 53 W. Sesond St.. Chillicethe. Ohio 
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SET No. 1 ONLY 


$1 50 





Postpaid 


a > 


. Weight only about 2% oz. Note 
. the practical design and sturdy 
method of building 





SPECIFICATIONS 
WING SPREAD 18” 
FUSELAGE 12” 
Powerful Motor 
Special Propellor 
Rubber-Tired Disc Wheels 


Illustration shows aluminum 
skeleton construction. All 
parts plainly marked for 
assembly. 





Illustrations show set mounted complete ready for assembly. All 
metal skeleton ready for covering, and actual cut of finished plane 





MODEL AIRPLANES THAT FLY 
































































_ BOYS!—Learn to Construct and Fly Airplanes 


HE “MOCAR” Monoplane is a practical, simply designed, 

real model airplane that flies. It is constructed of alumi- 
num parts, all perfectly formed, ready for assembly. No spe- 
cial tools or punches needed for assembly—just pliers. All 
rivets, bolts, disc wheels, rubber tires, wing and fuselage cov- 
ering materials are furnished. 

When completed, this plane flies wonderfully—taking off 
from the ground. It is strong and will stand considerable 
abuse. Replacement parts are furnished at small cost. 

This is an ideal model airplane that offers instruction in 
both airplane manufacture, and in flying. It is well to remem- 
ber that all real airplanes are first tested by making models. 

It is great fun to construct and fly “MOCAR” 
model airplanes 

Full instructions and illustrations for assembly are printed on the 
board to which the parts are mounted. Shipped complete in box. 

The plane has a wing spread of 18”, fuselage 12”. A very powerful 
rubber motor, propellor of strong construction and rubber tired disc 
wheels. All parts made of aluminum. 

Set No. 1 is modeled after Lindbergh's Spirit of St. Louis. Con- 
mer (Postpaid $1.50.) Model L made up ready to fly. (Post- 
paic 25. 


COUPON 
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! The Mt. Carmel Mfg. Co. 

! New Haven, Conn. 

Dept. P-13 

1 Dear Sirs:—Enclosed find $....._....cfor which please send me 
' postpaid the following items checked: 

4 02 Set Neo. 1.....................,..- $1.50 1 Assembled Plane............ $2.25 
| (13 Sets No. 1...............:-000-0-- $4.00 3 Assembled Planes ..........$6,00 
' 

r Signed name...... ssevpneasensasestensesesmanuamnceteeeuesiinanent easiness 
1 

9S iii — 
! 
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ea Like 
and Flies Like a 


RealAirplane 


Will fly beautifully and is extremely 
durable . good for many hundreds 
of flights without damage. 


Has all-metal motor mount, sturdy wings, 
scientifically designed aluminum propeller 
and shock absorber landing gear with rub 
ber-tired wheels. 


The Scout Model shown above, well 
packed, oe be sent prepaid anywhere in 
the U. for $3.50. Other splendid Amer 
ican Stodete are: Spirit of St. Louis, Fair 
child and Fokker at $5, and the Bremen at 
$7.50. Every plane tested at the tactory 
and guaranteed to fly and land like a regu 
lar plane. Order now and let the fun 
begin! Glider Given With Catalogue i 








AMERICAN MODEL 
AIRCRAFT CO. 


Dept. 1 


P. O. Box 1492 


New Haven, Conn. 










BUILD AND FLY MODEL AIRPLANES 
LEARNING 


* AVIATION 
OUR MODEL 


of the Bellanca in flight 
FOR PERFECT SCALE MODELS BUILD AND 
FLY THESE LISTED BELOW AND. MANY 
OTHERS OF THE U. S. MODELS: 





I Andbergh’s * ‘Spirit of St. aa eH 
Bellanca *‘ — . 9.00 
Junkers ‘‘Brem $8.50 
Fokker “Universal” . ; ..$8.50 
7 Biplane Scout ‘ ror 

Nieuport Scout Biplane ..§8.00 
— = aE $6.50 
Curtiss J. 4 B... 6.75 
Sehieviand” Biplane 00 
White Flyer 1.50 


Our illustrated. ‘catalogue containing everything for 
The Model Builders. Sent postpaid for 1c. 


DEALERS write for our discounts, 


U. S. MODEL AIRCRAFT CORP. 
3410 Monroe 8t ooklyn, N. Y. 








Popular Aviation is now 


AERONAUTICS 

















Today 

MODEL “AIRPLANE 
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PERU MODEL AIRPLANE SHOP, Peru, ind. 
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feet; and the third prize was won 
with a distance of 350 feet. This 
flight of 971 feet was a splendid 
record for the club at the time and 
everybody was proud of it. The 
best local flight for the club during 
1912 was 1,628 feet. The members 
of the Aero Club of Illinois awarded 
cups to Harry D. Wells (1st prize), 
and Arthur E. Nealy (2nd prize) 
for the best showing in the model 
meets of the year. 

The next year (1913) the distance 
jumped to 1,800, 2,240 and 2,740 
feet. This flight of 2,740 feet was 
made by Arthur E. Nealy and was 
then a world’s record. During that 
year the boys of the club started to 
build model hydro-airplanes and the 
first meet was held at Lake Calumet. 
The best duration was 17 seconds, 
made by Don Cornell. 

In 1914 the Illinois Model Aero 
Club held meets for all types of 
models, such as_ hydros, hand 
launches, R. O. G.’s_ (rise off 
ground) and tractors. After flying 
hand-launched models during the 
years of 1912 and 1913, you can see 
how the boys advanced to other types 
of models in 1914. 


During the year Joseph J. Lucas 
and Addison Cruver each gave a cup 
for a series of three hydro meets 
(known as the J. J. Lucas and A. 
Cruver Hydro Model Airplane Con- 
tests) to the members who made the 
highest total duration and the best 
duration flight of the series. Ellis 
C. Cook won the Joseph J. Lucas 
Cup for the highest total duration 
and Joseph J. Lucas won the Addison 
Cruver Cup for the best duration of 
the series. This series of contests 
helped to stimulate the hydro work 
and later made it possible to in- 
crease club twin push hydro record 
to 57 seconds—by Ellis C. Cook. 

The year 1915 was the club’s best 
flying and active year since its or- 
ganization, breaking four world’s 
records, beating the Milwaukee 
Model Airplane Club at Chicago in 
an inter-state distance duration, 
R. O. G. Meet, and winning over 65 
per cent of the prize money and the 
Villard Trophy for the year. The 
world’s records broken were hydro 
duration (twin push) 100.6 seconds, 
by Ellis C. Cook; hydro duration 
single propeller (tractor)—116 sec- 
onds by Lindsy Hittle; hand- 
launched distance (single propeller 
tractor) 240 seconds, by Donovan 
Lathrop, and hand-launched distance 
(single propeller tractor) 1,039 feet 
—by Donovan Lathrop. 

In the Inter-state Meet Ellis C. 
Cook made an official American 
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R. O. G. duration of 134.4 seconds. 
During the early part of the year 
the Mozart Cup was donated to the 
club by the Mozart School of Chi- 
cago, for stimulating model aviation 
among its members, according to the 
rules of the Contest Committee. In 
September the club had given a 
two-day model flying demonstration 
at Milwaukee for the visitors at the 
Wisconsin State Fair. 

The Mozart Cup is given to any 
member of the club who breaks one 
of the ten recognized world’s records 
not held by the club. The cup is 
held by the member until another 
member breaks another one of the 
world’s records (of the recognized 
classes), and so on until all ten 
records are broken. The member 
breaking the last record of the 
recognized ten receives the cup per- 
manently. 

The Villard Trophy is awarded to 
the club whose members collectively 
make the best showing each year in 
the National Model Airplane Com- 
petition and the club winning it 
three consecutive years becomes its 
owner. 

In 1916 the club entered the Na- 
tional Airplane Competition, win- 
ning 72 per cent of the prize money 
and the Villard Trophy again. 

During the National Model Com- 
petition two world’s records were 
broken: Thomas Hall, the hand- 
launched distance (twin push) 5,337 
feet—57 feet more than a _ mile, 
and D. W. Pease the R. O. G. twin 
push distance—3,364 feet. D. W. 
Pease won the Laird-Weaver Trophy 
for making the highest total score 
in all the model meets held by the 
club for the year. 

The Laird-Weaver trophy donated 
by Emil Laird and George E. 
Weaver to the Illinois Model Aero 
Club, to be given to any member 
of the club for one year, making the 
highest total score in all the model 
meets was held by the club for the 
year. 

In 1917 the National Model Air- 
plane Competition was called off 
owing to the World’s War. Even 
though many of its members had 
enlisted in the Army, Navy and 
Marines, three world’s records were 
made by Phillip Breckenridge. They 
are as follows: 

Hand-launched tractor distance— 
2,200 feet. 

R. O. G. (rise off ground) tractor 
duration—227.4 seconds, and 

R. O. G. tractor distance—2,685 
feet. 

W. D. Sprague won the Laird- 
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Weaver Trophy for the highest total 
score of the year. 

There was very little model flying 
during 1918 owing to the war and 
the National Model Airplane Com- 
petition was called off again. De- 
spite the very little flying two new 
world’s model records were broken. 
Hand-launched (twin push)—230 
seconds, by William E. Schweitzer. 
Hydro duration (twin push)—118 
seconds, by Bruno Likosiak. William 
E. Schweitzer won the _ Laird- 
Weaver Trophy for the year. 

The year 1919 was very successful 
for the club won the Villard Trophy 
for the third consecutive time, and 
is now permanent owner of it. Dur- 
ing the Model Airplane Competition, 
Aerial Age Magazine put up six 
medals as prizes. The club mem- 
bers had won all of them, making a 
100 per cent clean sweep of the 
Competition. By winning the Vil- 
lard Trophy for the third time the 
National Model Airplane Competi- 
tion ended. 

The club members are indebted to 
the following fellow members: 
Robert V. Jaros, Joseph J. Lucas, 
Ellis C. Cook, William Schweitzer 
and Ward Pease who made it pos- 
sible for the club to become perma- 
nent owner of the Villard Trophy. 

During the year William E. 
Schweitzer broke the world’s R. O. G. 
(twin push) distance record of 
4,029 feet. He again won the Laird- 
Weaver Trophy for the year. 

The Illinois Model Aero Club had 
a big exhibition during the Aero- 
nautical Show at the Coliseum in 
1920 and drew a large crowd at the 
club booth. Many fine exhibits were 
also given at Marshall Field’s De- 
partment Store during the year. 
As a result of these exhibits the 
club received fifty new members. 


Simplex Air Model Co. 


AUBURN, MASS. 





Send 6 cents for complete parte list. A 5 cent 
service charge is required on all orders amounting 
to less than $1 A 5 cent packing charge is re- 
quired on all shipments of wood or metal greater 
than 18” in length Prices are subject to change 
without notice. All goods sent postpaid in the 
U. 8S. A. No stamps or C, 0. D. orders accepted. 
Spruce Balsa 

5 "X%"x3’ suppenpecenesneegseecpeeneavans 03 

y”x 1x3’ ' ; 06 
ee - ated . .03 .033 
yr 045 .054 
47x% "x3 054 -06 
g”x 1”x3’ 2 
1”x 3”x3’ 48 
1”x 37x34’ 56 
Reed 6’ lengths, vy ” diam 5c; %” .075c; i. 
-10c; Balsa discs 4%” thick 2” diam. .07c; 3” .08c; 
4” .09c. 
Ambroid dope, 4% pint .50; % pint a 
Ambroid cement, 3 02. .33; 4 oz women 
Bamboo paper 13x36” .12; 24%7x33\%” 14 
Rice paper, 18”x24, .09; 21”x25” 06 
Wood veneer, 20”x30” 22 
Flat rubber 50’ of %”, .50; 50’ of 4&” -75 
Piano wire 3’ of No. 5 or No. 8, .04; 3’ of No. 

1l or 15 , . 06 
28-30-32-34 steel wire, per spool -10 
ve” copper washers, 10 for.. sa . 05 


We can supply any size balsa that you need, also 
propellers, I beams, wing seetions, bolts, nuts, 
screws, brads, aluminum, brass tubing, turnbuckles 








and books on model building. 
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During the year the club had car- 
ried out its regular model flying 
schedule and held its meetings. 
Two more world’s model records 
were broken—hand-launched single 
propeller tractor distance record of 
2,465 feet, by Bertram Pond, and 
the hand-launched twin push record 
for 300 feet at 45 M. P. H., by W. 
Wakin. Robert Jaros won the Laird- 
Weaver Trophy for the highest total 
score of the year at model meets. 
The year of 1921 was the greatest 
year for the Illinois Model Aero Club 
in its history so far. Five world’s 


model airplane records were broken 
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and the big exhibit and indoor 
model meet during the Chicago 
Pageant of Progress were both suc- 
cesses. The indoor meet was the 
best the club ever held and as a re- 
sult of this and the exhibit, the club 
received 85 new members. 


Mr. Bertram Pond, with his indoor 
hand-launched single propeller dura- 
tion machine made a world’s record 
of 170 seconds at this indoor meet, 
and received a pair of Alfred John- 
son racing skates, and also won the 
Mozart Cup permanently for break- 
ing this last world’s record of the 
club’s ten recognized classes of rec- 





This Big 
1929 
Outfit 
YOURS 


for Only 
3 









tions are observed. 
$3.00. (Plans and drawings only 50c). 
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FAIRCHILD SPIRIT of STLOUIS 


rat 


Army Scout, $3.50 





flier! 


BUILDS ANY ONE OF 


Contains a mammoth set of parts, plans and instructions 
to build a real flying model of Spirit of St. Louis, Fair- 
child, Fokker or Bremen. Rubber-tired aluminum wheels. 
Indestructible aluminum propeller and motor mount. 
Heavy, multiple-strand Para Rubber motor. 
anteed to stand rough usage, and to fly 300 ft. if instruc- 
Outfit, prepaid anywhere in U. S., 


=) How About This Snappy Little 
$1 TWIN PUSHER OUTFIT? 


All parts, drawings and instructions to make it, only $1.00. Has aluminum propellers, 
two powerful rubber motors, highly cambered 16” wing, and adjustable elevator. 
Makes a high-powered, long-flying job you'll be proud of! 


THESE, FOR THE BOYS WHO WANT READY-TO-FLY PLANES: 


Four High-speed, Long-distance Fliers at $5 Each 


Fibre wings and fuselage. Aluminum propeller and 
motor mount. Rubber-tired landing gear. 19” 
spread. Beautiful colors, accurate design, and a fine 


wing with 17” wing spread. Big favorite 


Complete catalog of planes, 10c 
THE CLINTON TOY CORP., Dept. F., North Haven, Conn. 


Clinton Model Airplanes 



















DIFFERENT 


MODELS 


Planes guar- 
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FOKKER SCAPLANE 










Contestor, $2.50 


Built much like the Army Scout, but 





with boys all over the country. 
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ords. The other world’s records 
which were broken are as follows: 

R. O. G. (rise off ground) twin 
push duration of 209.4 seconds by 
Robert V. Jaros. 

Hand-launched (twin push) dura- 
tion of 265 seconds by Robert V. 
Jaros. 

Scale model (indoor gear driven) 
rise off floor duration of 22.4 sec- 
onds, by Robert V. Jaros. 

R. O. W. (rise off water) twin 
push duration of 172 seconds, by 
Bertram Pond. 

Robert V. Jaros again won the 
Laird-Weaver Trophy for the high- 
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Mulvihill Trophy for the Club with a 
time of 262 3/5 seconds. Mr. 
Lange’s model hand-launched twin 
push flight was only 2 2/5 seconds 
under the world’s duration flight 
made in 1921 by Robert V. Jaros 
of 265 seconds. Robert V. Jaros 
was second in the contest with a 
flight of 239 1/5 seconds. Both 
Lange and Jaros received gold and 
silver plaques of the Mulvihill 
Trophy, and the first seven con- 
testants made a clean sweep of all 
the prize money. Mr. Edward J. 
Lange received the Laird-Weaver 
Trophy for the year. Members of 





est total score of the year’s model 
meets. 

The Model Club in 1922 had 
another big exhibition during the 
Chicago Pageant of Progress. 
Twenty-five new members joined the 
I. M. A. C. as a result of this ex- 
hibition and many Model Airplane 
Contests and meetings were held. 
Robert V. Jaros won the Laird- 
Weaver Trophy for the third con- 
secutive year for the highest total 
score of all the contests for the year. 

The year 1923 was also very suc- 
cessful for the I. M. A. C. The club 
made a splendid showing at St. Louis 
during the Mulvihill Model Airplane 
Contest, winning the first nine places 
of the model plane race. Edward J. 
Lange won first prize money and the 


Aero Club also 


Model 
made a clean sweep of the prizes at 


the Illinois 
the Chicago Model Airplane Tour- 
nament. 

The Mulvihill Trophy is awarded 
each year to the club, body or 
chapter represented by the entrant 
of the winning model. 

Gold and silver plaques are given 
by the donee to the owners of models 
winning first and second places in 
every contest for this trophy. 

The Illinois Model Aero Club had 
another big and successful year in 
1924, breaking five world’s records 
and winning the Mulvihill Trophy 
again. Robert V. Jaros accomplished 
the most remarkable feat ever per- 
formed—more than doubling his own 
record of 4 minutes 25 seconds by 
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making a hand-launched twin push 
duration record of 10 minutes 14.2 
seconds, winning the first prize and 
the trophy for the club at Dayton, 
Ohio. Paul Shifler Smith of the club 
won second place with a hand-launch- 
ed single propeller tractor duration of 
3 minutes and 20.4 seconds. All of 
the first seven places and prize 
money went to the club contestants. 

Robert V. Jaros and Paul Shifler 
Smith received gold and silver 
plaques of the Mulvihill Trophy for 
first and second place. Two other 
world’s records were broken at this 
model meet—the single propeller 
pusher hand-launched duration of 2 
minutes 48.5 seconds by Walter L. 
Brock, and twin propeller hand- 
launched distance of 7,920 feet by 
Robert V. Jaros. The other world’s 
records broken at the club meets 
were single propeller tractor hand- 
launched duration of 9 minutes 42.2 
seconds, and single propeller tractor 
hand-launched distance of 6,024 feet 
by Paul Shifler Smith. Robert V. 
Jaros won back the Laird-Weaver 
Trophy for the highest total score 
of the year’s model contests. 

The next year—1925—the club en- 
tered the Mulvihill Model Airplane 
Competition at air races in New 
York and won the Mulvihill Trophy 
for the third consecutive time. The 
weather was very cold and windy and 
it was impossible to make a long 
duration flight. Mr. Bertram Pond 
won first place. The best time with 
his hand-launched twin push was 
2 minutes 38 seconds, winning the 
Mulvihill Trophy for the club and a 
gold plaque for himself. Mr. Paul 
Shifler Smith with his hand-launched 
single propeller tractor of the club 
placed second—time 2 minutes 26 
seconds. For this flight he received 
a silver plaque of the Mulvihill 
Trophy. Even though the club had 
only seven contestants in the meet it 
won five out of eight prizes, or in 
other words, 89 per cent of the prize 
money. Mr. Paul Shifler Smith won 
the Laird-Weaver Trophy for the 
highest total score of the year in all 
the club’s meets. 

The Mulvihill Trophy was put up 
for competition again in 1926 at the 
Sesqui-Centennial International Ex- 
hibition held at Philadelphia, Pa. 
Some of the club members could not 
very well stand the expense of the 
trip to Philadelphia and therefore 
only a few attended the meet. Model 
flying conditions were not very good 
and it was a tough break for the 
I. M. A. C. to lose first place and the 
trophy. Mr. Joseph J. Lucas of the 
club managed to get second place, 
receiving a silver plaque of the Mul- 
vihill Trophy and a silver Sesqui- 
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Centennial International Medal, with 
a duration time of 2 minutes and 
9.2 seconds. Mr. Pond placed third 
with a duration of 1 minute, 57.2 
seconds, receiving the bronze Sesqui- 
Centennial International Medal. 

Mr. Lucas’ hand-launched twin 
push model had two new features 
that worked very well on this type 
of model—the tail plane in the frame 
and the high lift elevator. 

Several weeks after the Sesqui- 
Centennial Meet an official flight was 
made at the I. M. A. C. Contest of 
6 minutes and 19 seconds. 

Lucas won first place in all the 
model contests for the year held by 
the I. M. A. C., and was awarded 
the Laird-Weaver Trophy for the 
perfect total score. 

The year 1927 was marked by the 
great advance that Model Aero- 
nautics made. Although only one 
world’s record was broken the year 
was very successful from the stand- 
point of the number of boys who 
were interested in the science of 
Model Aeronautics. During the 
early part of the year the club held 
a model exhibition at the Boy Scouts 
Show. The exhibit was a great suc- 
cess and ten new members joined the 
club as a result of the exhibition. 

Due to the increase in interest in 
model aviation two national meets 
were held. The club was not very 
successful in the first meet of the 
year, which was the National Indoor 
Model Airplane Contest, held at De- 
troit, Michigan, March 19th. Fail- 
ure to win this meet was not due to 
lack of leadership in design, but to 
the fact that the club was not in a 
position to have a full representa- 
tion at the meet. The club repre- 
sentatives at this meet were as fol- 
lows: 

Joseph J. Lucas—best flight 1 
minute, 58 seconds, due to the lack 
of time in preparing. 

Bertram Pond, best flight—1 min- 
ute, 5 seconds, due to experimenting 
with a new way of controlling the 
tendency of the model to stall at the 
beginning of the flight. 

The second meet of national scope 
was held at Memphis, Tenn., Octo- 
ber 8th. The club was represented 
at this meet by only two members 
as official contestants and by two 
members who acted as mechanics and 
managers. These representatives 
were: Messrs. Jack Lefker, Bernard 
Schwartz, Walter L. Brock and 
Eugene Docherty. The flight of the 


Lefker Model—5 minutes and 37 
seconds—(which was designed by 
Joseph J. Lucas) was the outstand- 
ing one of the meet, and set a new 
junior world’s record for hand- 
launched twin push. 


Jack Lefker, 
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even though in the junior class, more 
than doubled the flight of Jack 
Loughner of Detroit, the winner of 
the same event in the senior class. 
Jack Lefker also won second place 
in the indoor glider duration contest 
of 7 seconds. Bernard Schwartz won 
second place in the outdoor commer- 
cial hand-launched model contest 
with a flight of 6 seconds for the 
Junior Class. 

Donald Lockwood made a new 
fuselage model record of 1 minute, 
24 seconds. 

For the year of 1927 Donald 
Lockwood won the Laird-Weaver 
Trophy for the highest total score. 
The old members, not competing in 
any of the club’s meets for the year, 
devoted their time to instructing the 
new members in the science of model 
building and flying. 

The year 1928 has started off with 
a bang, breaking three world’s model 
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Simple Aerodynamics 





(Continued from page 46) 
Problems 


Define “Lift of an Airplane.” 
Define “Drag of an Airplane.” 
(a) How is the Resultant Force 
on a surface obtained? 

(b) What is the Center of 
Pressure? 

A plane is flying at an air speed 
of 80 m.p.h. against a 20 mile 
wind. What is the speed of the 
plane relative to the ground? 
What would be the speed rela- 
tive to the ground if the plane 
was flying with the wind? Ans., 
60 m.p.h., 100 m.p.h. 

The coefficient of resistance of a 
square flat plate placed perpen- 
dicular to the wind is .0032 in 





airplane records. The records are 


as follows: 
Fuselage indoor rise off floor 
model, 1 minute, 36 seconds—by 


Donald Lockwood; 

Twin push hand-launched indoor 
model, 1 minute, 35 seconds—by Carl 
V. Carlson; and 

Hand-launched pusher and pull 
indoor model—1 minute, 49 seconds, 
by Donald Lockwood; 

The club already held the Model 
Exhibition at the Boy Scouts Show 
and from what interest the boys are 
showing in model aviation many 
had joined the club to learn more 
about the subject. 

The reason for the Illinois Model 
Aero Club being so successful in its 
work is that the club holds its regular 
meetings on the Ist and 3rd Fridays 
of each month and model contests on 
the Sundays following the meetings. 
If you are interested in model avia- 
tion and want to learn more about 
models, write or call and the mem- 
bers wil] be glad to help you out. 


10. 


What will 


Engineer’s Units. 
be the resistance of a plate of 
10 square feet in a wind of 


100 m.p.h.? Ans., 320 Ibs. 

A square flat plate normal to a 
wind of 120 m.p.h. has a re- 
sistance of 210 pounds. Find 
the area of the plate. Ans., 4.5 
sq. ft. 

A rectangular wing has an area 
of 300 square feet and a span 
of 40 ft. Find the chord and 
aspect ratio. Ans., chord 7.5 ft. 
Aspect ratio 5.3. 

What is the lift force on the 
wing in Problem 7 in a wind of 
80 m.p.h., if the K, coefficient is 
.00132? Ans., 2,534 Ibs. 

Find the drag force under the 
same conditions as in Problem 
8 if the value of K. is .000198. 
Ans., 380 lbs. 

What is the L/D ratio of the 
wing in Problems 8 and 9? 
Check your answer by finding 
K;/K:. Ans., 6.66. 
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HE first inkling that the Clear- 
| ing House might be the very 
thing to fill a long felt want 
came to us in the form of a tele- 
gram asking us to locate an execu- 
tive with certain definite require- 
ments. This was done inside of 
three hours. Three high type men 
were placed in touch with the or- 
ganization seeking aid. 


At the present moment there are 
few positions in the entire field for 
which we could not find a qualified 
applicant by means of a search of 
the data returned to us. 


Manufacturers and operators of 
aircraft should be interested in the 
lists being compiled by POPULAR 
AVIATION from the replies to the 
first announcement of the Aviation 
Clearing House. The first list con- 
tains the names and addresses of 
over 250 men, who in age, experience 
and other qualifications, are fitted 
for positions in the aircraft in- 
dustry. 

There are men on this list with 
over 1,000 flying hours to their 
credit. There are some who have 
been military instructors. There are 
others with valuable engineering 
experience. There are still more 
who have the proper qualifications 
for positions as mechanics. There 
are painters, welders, fitters, rig- 
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gers, fabric men, and other skilled 
trades, all with actual aviation fac- 
tory experience. 

For sales help there will be an- 
other list, and still another for office 
help. These applicants have not had 
the definite aviation experience of 
those in the first list; but the first 
examination of the data submitted 
by them shows many men in both 
these classifications that are of high 
caliber and splendid qualifications. 
Many of them have had special 
training in lines that should prove 
of immense advantage to employers. 

The great surprise to this office 
was the enormous number of re- 
plies, coupled with the unusually 
large number of really qualified ap- 
plicants for positions. 

The preparation of the lists, to- 
gether with the classification of ap- 
plicants by occupations, experience 
and type of situation wanted will 
take time; but in the meanwhile we 
invite correspondence from _ inter- 
ested employers regarding open posi- 
tions. When fully compiled the 
lists, with names omitted and num- 
bers substituted for identification 
purposes, will be sent regularly to 
employers engaged in the field of 
aeronautics. 

For the benefit of those who 
missed the first announcement of the 
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After carefully filling out in a legible manner send it to POPULAR 


AVIATION, Aviation Clearing House, 


608 S. Dearborn St., Chicago, IIl. 


Aviation Clearing House we can re- 
peat that this department of Popu- 
LAR AVIATION offers to act as a go- 
between for employers and men 
seeking employment in aviation. 
However, there are a few simple 
conditions attached, which must be 
observed. 

First: Do not write a letter. Use 
the blank printed on this page. Let- 
ters will be disregarded. If the 
blank does not contain sufficient 
space, paste it on a 3 by 5 card and 
use the reverse side of the card for 
the additional information. 

Second: We cannot undertake to 
answer any correspondence from ap- 
plicants. 

Those who are seeking positions 
can be assured that their applica- 
tions will be confidential, and that 
lists sent out to an employer will not 
contain the names of any of his own 
employees. 

In filling out the application 
blanks please bear in mind that the 
facts wanted are those in which an 
employer is interested. You do not 
have to state you are interested in 
aviation, as that may be taken for 
granted. An application for “any 
sort” of position is not apt to be con- 
sidered by an employer who thinks 
men should have definite ideas as to 
their own capabilities. State your 
experience, education and other qual- 
ities as briefly and completely as 
possible. 

The Clearing House will receive 
this application and after classifica- 
tion will submit it, with others, to 
various manufacturers, operators, 
training schools and other employ- 
ers, in the form of lists of available 
employees. 

It is our belief that this Clearing 
House can perform a function of 
real value. It can become the means 
of placing the industry in touch with 
experienced men and with the raw 
material from which the best em- 
ployees are made. 
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Aeronautical Travel Bureau 


“The time is near when men will 
receive their normal impressions of 
a new country suddenly, and in plan, 
not slowly and in perspective; when 
the most extreme distances will be 
brought within the compass of one 
week’s—one hundred and sixty-eight 
hours’—travel; when the word in- 
accessible, as applied to any given 
spot on the surface of the gobe, will 
cease to have any meaning.” 

A little over twenty years ago 
Rudyard Kipling made the above ob- 
servation—or prophecy, if you chose 
to call the working of an unusually 
observant brain by that name. 

Today it is possible for men to re- 
ceive their impressions of a new 
country suddenly and in plan—and 
thousands of Americans can testify 
to its truth. A brief study of the 
statistics of European air lines shows 
that forty-five per cent of their pas- 
sengers Americans. 

With Americans furnishing so 
large a percentage of the traffic on 
the great air lines of the Continent 
it is obvious that a central bureau 
for the dissemination of information 
about air travel in Europe would be 
welcomed by the thousands of 
Americans who plan a European trip 
during the coming season. 

POPULAR AVIATION is prepared to 
furnish such data, accurate and up- 
to-date, and to prepare itineraries 
for the traveller, giving costs, routes 
and all other information about de- 
sired trips. 

The popularity of air travel in 
Europe is due to its usefulness, par- 
ticularly to the American traveller. 
It provides a thrilling and novel way 
to see a new country. Little time is 
lost in surface transportation and a 
maximum number of days are al- 
lowed for sightseeing. Were it pos- 
sible for the average American visi- 
tor to Europe to look forward to such 
a trip year by year, he might be con- 
tent to visit but a single country on 
one trip. Unfortunately such trips 
are few and far between and the visi- 
tor is compelled to crowd as many 
days of sightseeing as possible into 
his vacation period. 

Air travel over the safe and lux- 
urious lines of the great European 
countries has changed this, and 
travellers are now enabled to see 
more of every country with a greater 
degree of comfort. 

Itineraries are being worked out 
that will provide for trips of fif- 





are 





teen, thirty and forty-five days. 
Naturally the time spent in the air 
will be comparatively small and the 


‘stop-overs at the interesting and his- 


torical spots will be ample. Fares, 
hotel accommodations and all infor- 
mation will be worked out for trips 
that will take in North, Central and 
Southern Europe. 

Tentative arrangements for the 
fifteen-day trips covering three dif- 
ferent tours are approximately as 
follows: A Northern Country Tour 
allowing three days in London, one 
day for a trip to the Shakespeare 
country, one day for seeing London, 
and one leisure day, followed by a 
trip by plane to Amsterdam, allow- 
ing two days in and about that city, 
including a steamer trip to the Isle 
of Marken. The sixth day by plane 
to Berlin, the seventh for city sight- 
seeing, the eighth day for an excur- 
sion to Potsdam and Sans Souci, and 
the ninth for a day of leisure. To 
Stockholm by air on the tenth day, 
with ample time to see the city, by 
rail to Oslo with the twelfth day 
spent in that city; then to Copenha- 
gen by air, with a full day for that 
city; then returning to Hamburg by 
air on the fifteenth day. Such a trip 
would cost approximately $500.00, 
with all railroad, airplane and 
steamer fares included, also all first 
class hotel accommodations, meals, 
tips, baggage care and transporta- 
tion, and all fees for sightseeing, in- 
cluding motor coach, automobile, 
steamer and the like. Strictly per- 
sonal items have not been figured. 


A second tour would start from 
Hamburg, allowing sufficient time 
for seeing the sights, and then to 
Cologne by air, and the following day 
an air trip to Frankfort over the 
Rhineland. From Frankfort’ to 
Munich by airplane, with a day spent 
in private automobile excursions to 
Oberammergau, Neuschwanstein or 
Hohenschwangau. On the fifth day 
a trip to Zurich by air, with a day 
in Zurich, followed by the rail trip 
to Lucerne, where the Rigi is visited 
by mountain railway, and later a 
trip to Interlaken by bus, through 
the Grimsel and Furka passes. On 
the tenth day a trip to Montreux 
via the scenic Bernese Oberland rail- 
way; then by boat back to Geneva. 
From Geneva to Paris by airplane 
via Lyon; two days for sight seeing 
in Paris including trips to Versailles 
and Malmaison, and to London by 
airplane on the fifteenth day. This 


trip, including the expenses men- 
tioned above would cost approxi- 
mately $500.00, which would include 
all except strictly personal expenses. 

A third trip could be arranged for 
the same sum, starting from Munich, 
and going to Vienna by plane, with a 
day for a trip to the Semmering, 
from Vienna to Venice by airplane, 
two days at Venice for sightseeing, 
including an excursion to the Lido; 
an afternoon trip to Rome by air- 
plane, with two full days in the an- 
cient capital of the world. On the 
ninth day a trip to Naples by plane, 
followed by an excursion to Capri 
and the Blue Grotto, and thence 
by boat to Sorrento; from there 
back to Naples by private automo- 
bile via Amalfi and Pompeii. 
Another day in Naples and then back 
to Rome on the 12th day by plane. 
The trip from Rome to Genoa by 
airplane; from thence to Milan by 
train, and from Milan to Zurich 
by rail, reaching there on the fif- 
teenth day. 

A combination of the three trips 
could be made for a reduced figure 
as savings are apparent and there 
would be no doubling back. 

There is an awe-inspiring beauty 
to be found in one’s first glimpse of 
the world’s greatest city, London, 
from the air. The rough Channel is 
merely “the ditch” to those who take 
the air from London to the Conti- 
nent. No one fails to exclaim over 
the first sight of a Dutch city from 
the air. Tiny rows of houses, like 
cardboard cut-outs, dikes, moles, 
quaint boats, and the ever present 
windmills—Holland certainly looks 
Dutch. There is the medallion of the 
Ile de la Cite of Paris. There are 
Rhine castles seen in all their beauty 
and inaccessibility. The kingdom of 
island jewels—Denmark—presents 
itself to the traveler by air in a way 
no other person can appreciate. For 
sheer beauty the flight from Switzer- 
land through the Alps and over the 
plains of Italy cannot be excelled. 


POPULAR AVIATION will welcome 
inquiries from those contemplating 
air travel in Europe during the com- 
ing season. We will be pleased to ex- 
tend to them all the facilities at our 
disposal in the arrangement of such 
a trip and give them the benefit of 
the experience of our foreign con- 
nections. Address The Aeronautical 
Travel Bureau, POPULAR AVIATION, 
608 S. Dearborn St., Chicago, II. 
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Our 


EADING of general interest 
R in the field of aeronautics is 
represented in the books pub- 

lished during the last month. Pos- 
sibly more specialized than the oth- 
ers is a manual of flight instruction 
by Lieut. Barrett Studley of the 
Navy. This is a thorough, first- 
rate work, of particular interest be- 
cause it contains instructions on the 
operation of both land and sea types 
of airplanes. “The Airplane and Its 
Engine,” written by two professors 
in the Aeronautical Engineering 
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Department of Massachusetts Insti- 
tute of Technology, is an uncompli- 
cated, broadly planned statement of 
the elementary facts of aircraft de- 
sign and performance. Commander 
3yrd’s adventurous career forms the 
theme of an attractive biography by 
Charles J. V. Murphy. Travis Hoke 
and E. B. Free are the authors of a 
highly entertaining account of the 
ways of the weather. “Weather” is 
one of the most alertly written books 
which -we have received recently, 
and it should appeal to all owners 








Elementary Principles of 


Aeroplane Design 


By 
A. W. Judge 


One of the newer and most 
complete books covering 
aerodynamical and stability 
principles and their general 
application with mechanical 
principles to design. 


Price $2.75 


Order from 


POPULAR AVIATION 
608 South Dearborn Street 
Chicago 
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ibrary and Yours 


of umbrellas, galoshes, thermome- 

ters, or colds. 

WEATHER, by E. E. Free and 
Travis Hoke. Robt. M. McBride 
& Co., New York: 1928. 337 pp. 
Illustrated. 

We all talk about the weather; un- 
less we are from California we criti- 
cize it; our home and clothes and food 
are conditioned by it; we live alto- 
gether under its patronage. And yet, 
in spite of the fact that weather is 
almost the only feature of our envi- 
ronment which concerns all of us 
closely the whole of the time, we have 
made little effort to understand it. 
Obviously this lack of study has not 
been due so much to lack of curios- 
ity as to lack of practical means for 
undertaking even the simplest sort of 
meteorological research. The detec- 
tive methods at the disposal of in- 
vestigators of weather phenomena 
have until very recently been too 
slow and clumsy to be of much use. 

Within the last few years, how- 
ever, considerable headway has been 
made in learning the ways of the 
weather. It has been known for a 
comparatively long time _ that 
weather is cosmopolitan, and that to 
understand it at all adequately we 
need to have simultaneous reports 
from widely separted points of ob- 
servation. This information is be- 
coming increasingly available, and as 
a result, our knowledge of the 
weather is steadily advancing. 

“Weather,” by E. E. Free and 
Travis Hoke, is one of the most com- 
prehensive and readable books on 
this topic that has appeared. It is 
not a manual or a dryly technical dis- 
cussion of meteorology. The authors 
present weather in all its aspects in a 
very lively way. Apparently the 
book was planned inductively. Tol- 
erant friends and acquaintances of 
the writers were asked to tell what 
they wanted to know about weather. 
The responses to this invitation 
were assembled, and the book at- 
tempts to provide answers. 

Actually it goes far beyond this 
point. Weather is dragged out of 
the treetops, and down from the 
hills, and in from the sea, and away 
from all the other remote places 
where it is accustomed to lurk, and 
exposed to view. World-wide trends 
in weather, cycles extending over 
years and even generations, seasons, 
tides, and climate are discussed, and 
so far as may be explained. There 
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are chapters on fog and rain, hail, 
snow, and frost. The causes of floods 
provides an especially illuminating 


chapter. 
Besides aviators, farmers, and 
business men—for each of whom 


separate chapters have been writ- 
ten—blonds and brunettes will find 
material specifically intended for 
them. Further, everyone who makes 
a practice of taking a bath will be 
interested to learn how the study of 
convection currents may be profit- 
ably added to the usual soap and 
water routine. 

“Weather” is a distinctly unusual 
book. It is attractively planned, and 
written with much enthusiasm. 
PRACTICAL FLIGHT TRAINING, 

by Lieut. Barrett Studley, U.S. N. 

The Macmillan Company, New 

York: 1928. 435 pp. Illustrated. 

Price, $5.00. 

One of the very best among a num- 
ber of good training manuals which 
have made their appearance recently 
is “Practical Flight Training,” by 
Lieut. Barrett Studley, U. S. N., in- 
structor in the Flight School of the 
Navy at Pensacola, Fla. There are 
several excellent features of this 
book, any one of which would make 
it conspicuous in its field. To begin 
with, it is the work of a naval avia- 
tor, and the point of view from which 
it is written is to a considerable de- 
gree that of a seaplane flyer. This 
is a matter of practical interest to 
anyone anxious to secure instruction 
in the piloting of both land and sea 
types of aircraft. Lieutenant Stud- 
ley does not, of course, limit himself 
to a description of the flying of sea- 
planes. He deals carefully and in 
much detail with the handling of air- 
planes in general, but includes, as 
part of this instruction, specific in- 
formation regarding the operation 
of flying boats as well as land planes. 

The book is illustrated by a really 
splendid selection of drawings, dia- 
grams, and photographs. There is a 

series of photographs taken from the 
pilot’s cockpit which is intended to 
show the position of the nose of the 
plane in relation to the horizon dur- 
ing level flight, banks, turns, spirals, 
and landings. Better than any pos- 
sible description in words, however 
accurate and vivid that description 
may be, are these action pictures. 

Two other elements contributing 
to the effectiveness of the book are 
the author’s sense for the organiza- 
tion of his material, and the thor- 
ough sobriety of his advice. In ad- 
dition, Lieut. Studley writes with 
very much more than ordinary abil- 
ity. “Practical Flight Training” de- 
serves a more extended recommenda- 
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tion than it is possible to give it 
here. It is without question one of 
the finest presentations of the prac- 
tical facts of flying airplanes that 
has yet been made. 


STRUGGLE, by Charles J. V. 
Murphy. Frederick <A. Stokes 
Company, New York: 1928. 368 


pp. Illustrated. Price, $2.50. 

A timely book, and one that 
will appeal to a variety of readers, 
is “Struggle,” a biography of Com- 
mander Richard E. Byrd, by Charles 
J. V. Murphy. Mr. Murphy is one 
of the feature writers on the Staff 
of the New York World, and has had 
unusual opportunity to observe and, 
to a considerable extent, to partici- 
pate in recent noteworthy events in 
the field of aeronautics. Those who 
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have read Commander Byrd’s own 
account of his career as a flyer in 
“Skyward” will be interested to 
compare the autobiography with the 
biography. It is one of the privi- 
leges of our generation that men of 
interest to the public at large can be 
more nearly approached, it would 
seem, better understood than ever 
before. The radio and the moving 
pictures of course account for this 
fact to a great extent, but it is also 
true that, partly because of the 
interest stimulated and encouraged 
by these means, written statements 
concerning men in public life are 
more numerous and more human, 
taken all in all, than they have been 
in previous times. 

“Struggle” is an intensely inter- 
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esting story, because Commander 
Byrd has lived an intensely interest- 
ing life. After telling briefly of the 
Byrd ancestry, from the early colo- 
nials in Virginia to the present illus- 
trious members of the family, 
Murphy begins the story of Com- 
mander Byrd’s own life, and carries 
the narrative clear through the days 
of boyhood, of youth, and of man- 
hood. The story is always inspiring 
because it is the record of the appli- 
cation of intelligence, courage, and 
effort to human difficulty. ‘Strug- 
gle,’ perhaps as well as any single 
word can do, expresses the force that 
Commander Byrd has habitually ap- 
plied to the solution of a very large 
number of perplexing problems. But 
it is hardly assured enough. Com- 
mander Byrd’s life seems never to 
have lost its tone. Byrd himself has 
never failed to dominate mere cir- 
cumstances. Mr. Murphy’s story 
makes this point with great vigor. 
‘Struggle,’ as a word, on the 
strength of Mr. Murphy’s own evi- 
dence, might well be supplemented 
by at least two other words equally 
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symbolic of Byrd’s attainments— 

purpose, and achievement. 

THE AIRPLANE AND ITS EN- 
GINE, by C. H. Chatfield and C. F. 
Taylor. McGraw-Hill Book Com- 
pany, Inc., New York: 1928. 329 
pp. Illustrated. Price, $2.50. 

In their prefaces to “The Airplane 
and Its Engine,” the authors indi- 
cate their purpose in preparing the 
book. They intend it “primarily for 
the intelligent middle-class aero- 
nautical readers—that is, for per- 
sons interested in acquiring a sound 
knowledge of the basic facts and 
theories of the airplane—who still 
do not desire to give to the subject 
the intensive study which is essen- 
tial for the designing engineer or the 
expert mechanic.” This implied 
promise to the reader is kept 
throughout the book. Modern air- 
planes and modern aircraft engines 
are discussed with care and accu- 
racy, but points of purely technical 
interest are not emphasized. The 
book is definitely broad in its appeal. 

“The Airplane and Its Engine” 
makes no effort to describe the his- 
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torical development of aircraft. It 
accepts the airplane as a present-day 
mechanical fact and seeks to thor- 
oughly acquaint the reader with the 
essentials of design construction and 
performance. Previous knowledge 
of aviation on the part of the 
reader is not assumed. The parts of 
an airplane are explained in simple 
language together with their coor- 
dinated action. There are two chap- 
ters on the motor dealing first of all 
with the primary facts common to 
all internal combustion power plants. 
Seaplanes and amphibians are dis- 
cussed briefly and there are chapters 
on commercial airplanes and military 
airplanes. The concluding chapter 
of the book deals with instruments 
and accessories. 

C. F. Taylor, M. E., and C. H. 
Chatfield, S. M., are both Associate 
Professors of Aeronautics at Massa- 
chusetts Institute of Technology. 
Both have long and distinguished 
records in the development of Amer- 
ican aviation, not only as academic 
investigators, but as practical de- 
signers and builders. 
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matics and mechanics. 


Elementary Principles of Design & Construction 


with many technical details omitted for clear- 
ness without sacrificing accuracy. 
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Deals with aerodynamic and stability principles A product of the war school but full of tech- 
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Glossary of Aviation Terms—Pagé & Montariol .50 Aerodynamics—Edw. P. Warner............... $ 8.50 


French-English and English-French glossary 
of all terms in common use, prepared for use 
during the war. 


A strictly technical work for the advanced stu- 
dent dealing with purely theoretical and en- 
gineering matters. 
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Airplane & Construction — Ottorino 
Pomilio 
Primarily intended for designers or advanced 
students wishing to go into problems of aero- 
dynamic research in design. 

Dynamics of the Airplane—K. P. Williams...... 
A purely theoretical work omitting all ques- 
tions of design and construction and dealing 
with problems presented by motion. 

Aeroplane Structural Design—T. H. Jones & 

ee ee cae 
A book for the designer, draughtsman and stu- 
dent, dealing with strength calculations from 
a practical point of view, with illustrating 
diagrams, formulae and tables. 

Aircraft Power Plants—Jones, Insley, Caldwell 

& Kohr 
Clearly discusses various engines and acces- 
sories, with propeller design and collateral 
subjects fully covered. 

Airplane Engines—Lionel S. Marks........... 
Covers the field of engine research with 
especial reference to foreign engines in use 
during the war and their details. 

Automobile & Aircraft Engines—A. W. Judge.. 
Deals with the principles and mechanics of 
aircraft engines and the effect of altitude and 
supercharging on output. 

Air Navigation & Meteorology—Capt. Richard 

Duncan 
A compact and attractive presentation of this 
subject. A text book which does not sacrifice 
accuracy in achieving clarity. 

Practical Flying—Byron Q. Jones 
A training manual for airplane pilots—instruc- 
tions in flying by a famous flyer. 

Aeronautical Meteorology—W. R. Gregg 
Just the information needed by air men, with 
no complicated treatment. Of practical value 
to pilots and students. 


Design 
5.00 


ee 


2.50 


6.00 


eee TT TT Te Te 4.25 


6.00 


8.50 


3.50 


A Cloud Atlas—Alexander McAdie............ 1.50 
Covering the classifications of clouds, rain and 
other atmospheric phenomena of interest to 
the flyer. 

The Force of the Wind—H. Chatley........... 1.50 
Especially valuable to the aviator as showing 
the action of the wind on obstacles, and its 
force—with diagrams. 

Man and Weather—A. McAdie................ 2.00 
The structure of the atmosphere and the condi- 
tions which cause changes in the weather; 
methods of forecasting. 

Aircraft Year Book—for 1928................. 5.25 


The regular year book of the’ Aeronautical 
Chamber of Commerce. It should be in every 
library for record purposes. 
THE GENERALLY AIR-MINDED— 
YOUNG AND OLD 


Miscellaneous, Non-technical 


Gliding & Soaring Flight—J. Bernard Weiss... .$ 2.50 
A brief history of gliding, covering its earlier 


progress up to 1922, with illustrations and 
photographs of historic gliders. 

Transport Aviation—Archibald Black.......... 3.00 
A mass of information and accurate data 
covering the operation of transport business 
by air, with tables of costs. 

The Aeroplane Speaks—H. Barber............. 3.50 
A book written to help the ordinary man 
to understand the aeroplane and the reasons 
for the various parts, their functions and 
operation. 

The Book of the Sky—M. Luckiesh............. 3.50 
No tedious technical data in this book on cloud 
formations and their importance to the aviator 
in his business. 

Airports and Airways—Donald Duke........... 5.00 


Discusses a problem of vital interest today to 
many communities, chambers of commerce, 
and civic organizations. 
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Winged Defense—William Mitchell 
At once a warning and a plea for sanity and 
safety and the development of adequate air 
forces for national defense. 

European Skyways—Lowell Thomas........... 
Filled with reminiscence and anecdote, this 
narrative ef a trip of over 25,000 miles in 
Europe is a hard book to lay aside. 

The First World Flight—Lowell Thomas........ 
An authentic and thrilling narrative of one of 
the world’s greatest adventures, the first air- 
plane flight around the world. 

Heroes of the Air—Chelsea Fraser. 
Comprises in one book all the daring deeds of 
airmen of the past and present, including the 
greatest flights of 1927 and 28. 

The LaFayette Flying Corps—Hall & Nordhoff 

(2 Vols.) 
A complete history of the LaFayette Flying 
Corps, with many illustrations and the records 
and history of each flyer. 

The Law of the Air—Carl Zollman 
The first legal volume dealing with the ques- 
tions brought up by air transport and opera- 
tions. 

Conquering the Air—Archibald Williams....... 

The stories of many famous flights told in a 

fascinating manner that takes them from the 

realm of dry history. 

Charles Lindbergh 

Lindbergh’s own story, covering his exploits in 

the air mail service and the story of his won- 

derful Atlantic flight. 

Flying with Lindbergh—Donald E. Keyhoe..... 
As told by Colonel Lindbergh’s aide; here we 
have a warmly human and absorbing story 
practically a sequel to “We.” 

Charles Lindbergh, His Life—VanEvery & Tracy 
The life story of the hero of 1927 and an in- 
teresting introduction by the president of the 
United Press Association. 

Record Flights—Clarence Chamberlin 
The flyer’s own story of the events leading up 
to and during his great flight from New York 
to Germany. 

The Three Musketeers of the Air 
The story of the three Bremen flyers—their 
autobiographies, experiences during the flight 
and their tour in the United States. 

Knights of the Wing—A. M. Jacobs............ 
Colorful sketches of the aeroplane and its uses 
—stories of daring aviators—interesting and 
instructive to the general reader. 


MODEL BUILDERS 


Model Airplanes: How to Build and Fly Them— 
Elmer L. Allen 
Boys’ Book of Model Aeroplanes—F. A. Collins. . 


AERIAL PHOTOGRAPHY ENTHUSIASTS 


Aerial Photographs—D. M. Reeves............. $ 5.00 
Invaluable to any man who wishes to keep 
abreast of the latest developments in the mak- 
ing and use of aerial photographs. 


5.00 


5.00 


2.00 


15.00 
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2.00 


We 


2.00 


2.50 


2.50 


2.00 
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Airplane Photography—H. E. Ives............. 4.00 
A work which covers the field very thoroughly 
and emphasizes the general principles applying 
to the making of photographs from the air. 
Aerial Photography—Clarence Winchester and 
Fi 2h: PE Uae etn ewee ks cme entdades 10.00 


A book which offers an excellent presentation 
of the entire subject of airplane photography 
and contains ninety half-tone plates, illustra- 
ting types of photographs, extremely well 
one. 





Any of the books in this list can be obtained from 
the POPULAR AVIATION Book Dept., 608 S. Dearborn St.. 
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Financial Survey of Aviation 


By R. D. Small 


General Manager of Aviation Financing and Trading 


06 REET the unseen with a 
G cheer.” According to an 
interview in a monthly 
magazine that exhortation is a fa- 
vorite maxim of Henry Ford. It 
may account for a_ considerable 
measure of his success. The un- 
proven, unplumbed future sets up no 
restraint to the flight of his imagina- 
tion. Much that has been done in 
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A Special Department of Studebaker Securities Co. 


Offers the Following Opportunities to the Aeronautical 


1. Financing and organizing companies, that manufac 
ture planes, motors, or accessories—air transportation 


Underwriting entire stock issues after approval by 


our engineers and technical experts 


Purchasing blocks of securities and retailing them to 
individual investors throughout the country 


A weekly distribution of bid and ask prices on stocks 
of the leading companies in this field. This service is free 
SEE THAT YOUR COM 
PANY’S SECURITIES ARE REPRESENTED 
Shareholders enjoy having their stocks quoted because 
it establishes a market on which banks base their loan 
ing value. While they may not wish to sell their shares 


they occasionally want to borrow on them 


se Trading exclusively in aeronautical securities 


AVIATION FINANCING AND TRADING 


231 LaSalle Street, Chicago, Ill 


Aviation will be obsolete in a few 
years. Yet Ford with his splendid 
advertising has struck a note of 
courage and confidence that inspires 
those who falter in this era of rapid 
development, and necessarily rapid 
obsolescence in the Aernonautical in- 
dustry. 

We have been asked many times, 
“Why invest in this new, fast 
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changing Aviation industry now? 
Why not wait until it has become 
more stabilized, and has “set” into 
something generally accepted?” 
The writer was sneered out of buy- 
ing Radio, at something under 10 
because “it was a new industry.” 
That restraining advisor would 
laugh at “Greet the unseen with a 
cheer.” His appraisal for every in- 
vestment was based on “what does 
the statement show?” You simply 
can’t follow that rule in Aeronautical 
securities. There is not sufficient 
history of earnings. “How then 
have other successful investors made 
their selection?” was the inquiry of 
a well known business man, and 
“what is the best way to capitalize 
the opportunity presented in today’s 
stage of development in airplane 
stocks?” Every man will answer dif- 
ferently. We suggest in the order 
mentioned the application of the fol- 
lowing requisites: 1, Imagination; 
2, Judgment; 3, Courage; 4, Patience 
(forgetting the 10-20 points quick 
turnover, and holding for several 
years substantial appreciation); 5, 
Money (with which to support Pa- 
tience). But money was the last and 
not the expected first consideration. 
Compose a formula of your own, but 
don’t forget that this is the “alert” 
age. It is claimed more successes 
are being scored through that char- 
acteristic than with any other 
known business attribute. 

Some of the leading advances in 
market levels during the last month 
were as follows (excluding stock 
exchange securities): Travel Air, 
140 points; Western Air Express, 
50 points; National Air Transport, 
45 points; Claude Neon Lights, 15 
points; Keystone, 15 points; Stear- 
man Aircraft, 16 points; Douglas 
Aircraft was brought out at 13%, 
sold at 30 two days later, now 
quoted at 20-24; Aviation Securities 
was issued at 2314, with a market 
at 35 when the issue was announced 
to the public. 

One explanation for what might 
be called a one-way market in Aero- 
nautical Securities is based on the 
fact that stocks are being continually 
taken out of the market by a num- 
ber of Aeronautical security holding 
companies such as National Avia- 
tion Corporation, Aeronautical In- 
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dustries, Air Investors, Aviation 
Securities Corp., and others. These 
stocks, we understand, are to be held 
for a comparatively long time in- 
vestment purpose. This factor 
lessens the available supply, and cre- 
ates an advancing market. We know 
of one holding company with a re- 
ported book profit of over $1,000,000, 
largely obtained since July 1. An- 
other company just organized, begins 
business with book profits and un- 
derwriting profits of around $300,- 
000. These companies have no pay 
rolls to deplete their earnings, and 
if their investments are purchased 
with sound judgment they should 
be expected to show dividend possi- 
bilities in excess of the average in- 
dustrial, which has factory, execu- 
tive, selling, and advertising charges 
to eat into the profits. There are 
scores of smaller holding concerns 
in Chicago whose investments are 
all in the aeronautical field. One, a 
group of lawyers, another a coterie 
of bankers, another architects and 
builders, and many groups of only a 
half dozen—and a host of individual 


trusts. The philosophy back of the 
buying attitude of the public seems 
to be: “We overlooked our oppor- 


tunities in motors and in radio, but 
we will not let the Aviation industry 
escape. If we purchase with judg- 
ment and diversify our risk and buy 
now while the industry young, 
and have the grit to stand by the in- 
vestment for a period of years, some 
of these investments should pay ab- 
normal profits.” 

Douglas Aircraft Co. has just 
been organized and stock offered at 
13144, and was many times over-sub- 
scribed. Sales were reported at 30. 
The stock has just been listed on 
the New York Curb. Corporate 
Structure: 1,000,000 shares author- 
ized, common (no par); 300,000 
presently outstanding. The company 
was organized in 1921, with $15,000 
capital, and has grown entirely 
through earnings. Net sales partly 
estimated in 1922, $124,000; in 1921, 
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AVIATION, 
Pagé, Air 
Cz. 


and well 
known aviation instruc- 
tor, 160 pages. Pocket 
size. Illustrated with 150 
especially made drawings. 
Neatly bound, Interna 
tional paper cover. A sim- 
plified instruction man- 
ual for non - technical 





$1,970,000; 1928, $2,065,000. The 
company has orders on its books for 
1929 of $2,350,000. Of the 392 
planes already produced about two- 
thirds went to the Army, and the 
balance to the Navy and postoffice 
department. The company is now 
entering the commercial field in a 
large way. Net earnings, after all 
charges partly estimated, were 
$356,000 in 1927, and $400,000 in 
1928. Profits for 1929 are conserva- 
tively estimated at $600,000. The 
balance sheet, as of June 30, 1928, 
after giving effect to financing 
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aviation enthusiasts, sim 
plifying the basic princi 
ples of construction and 
operation of all forms of 
modern aircraft Price, 
$1.00 net 
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layman needs— 


All the principles of modern airplanes, how they 
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only $1.00 
JUST PUBLISHED 


Tue A BC or Aviation, by Major Victor W. Page, 
brings you the essential knowledge and understanding of aviation that 
every beginner needs. 
engineer throughout the entire history of aviation, has condensed into 
simple every-day language all the information that is so vital to a beginne: 


Major Pagé, who has been a leading instructor and 


and so necessary to the layman who wants authentic, 
understandable information on every phase 
aviation. 

This unusual book lays before you the complete 
story of modern aircraft, its construction, engines, 
control and flight just as if Major Pagé anticipated 
all your questions and answered them for you. He 
weaves his story from the very beginning of avia 
tion up to the adaptation of modern principles of 
flying. Every technical word that he uses is ex 
plained in the text, and he gives the reason for every 
statement he makes. 
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Enclose no money. Just send the coupon. 


Get this new, up to the minute, comprehensive, authoritative 
160-page guide, THE A B C or AviaTIon and keep it for 5 
days. If it does not completely sell itself as one of the 
most valuable texts ever written for anyone who wishes to 
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postage. Fill in and mail the convenient coupon at once 


Norman P. Henley Publishing Company 
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Norman P. Henley Publishing Company, Inc. 
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Aviation stocks 
may be classified into 


distinct groups 


Airplane Manufacturers 





Engine Manufacturers 





Transport Companies 





Airport Companies 





Insurance Companies 





Investment Trusts 





Accessory Manufacturers 





Specific recommenda- 
tions in the group or 
groups of greatest inter- 
est to the individual, 
may be had upon re- 
quest. We particularly 
invite inquiries and or- 
ders to buy or sell avia- 
tion securities at close 


market prices. 
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Aviation Finance 


(Continued from page 105) 


showed current assets of $2,200,000 
(of which there are $1,000,000 
cash), and current liabilities $215,- 
000. Amongst the directors are C. 
M. Keyes, president of Curtiss Air- 
plane Co.; J. C. Cowden, vice-presi- 
dent of Blair & Co.; D. W. Douglas, 
W. E. Douglas, of New York; T. B. 
Eastland of Bond, Goodwin & 
Tucker; J. J. Mitchell, assistant vice- 
president of MIllinois Merchants 
Trust Co.; L. R. Reed of E. A. 
Pierce & Co.; R. Robinson, Los An- 
geles; H. H. Wetzel; H. W. Elliot, 
Los Angeles; H. Grube, Los Angeles, 
Calif. Market at this writing De- 
cember 6, 19-20. 

Bellanca Aircraft Corporation: 
Is incorporated under the laws of 
Delaware. The plant is located at 
New Castle, Del., on a tract exceed- 
ing 350 acres, and includes a flying 
field with a large frontage on the 
Delaware River. The company is 
producing approximately one-half 
dozen planes a month. Their chief 
output is a cabin monoplane with a 
Whirlwind engine, seating 6, and 
selling for $14,500. These planes are 
credited with a high rating on per- 
formance, having won many trophies 
for efficiency. Schlee & Brock es- 
tablished a new American endurance 
record with one of this type, 59 hr. 
74% min. Financial structure: 
Common stock (no par), authorized, 
500,000; outstanding, 175,000. The 
old preferred stock was exchanged 
for five shares of new common stock 
(voting trust certificates), and the 
old common stock was exchanged for 
three shares of new common. After 
accounting for the new financing the 
preliminary balance sheet, as of 
September 30, 1928, showed current 
assets, according to Lybrand, Ross 
Brothers & Montgomery, of $1,789,- 
297.18, and current liabilities of 
$104,707.78, or 17 tol. The manage- 
ment is in the hands of G. M. Bel- 
lanea, and the following directors: 
L. Sherman Adams, E. S. Evans, De- 
troit; George W. Mixter, New York; 
Roger W. Kahn, New York; Major 
F, La Guardia, New York; Alfred 


D. Chandler, Wilmington; Joseph 
H. Holmes, Pittsburgh; Andrew 
3ellanca, New York, and others. 


This stock is now listed on the New 
York Curb. The market is around 23. 


Aviation Securities is the most re- 
cent holding company to be organ- 
ized. The following constitutes the 
board of directors: E. K. Hardy; 
A. H. Richards of Parmalee, Her- 
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If you own or contem- 


plate the purchase of 
aeronautical stocks you 
should read our weekly 
bulletin. 
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who must earn while they learn. A rea- 


| sonable amount will start you. 


| 
tories and airplane sales agencies, we can | 
offer you a course in flying and ground | 
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Aviation Securities, not 
underwriters of specific 
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We are not “pushing” 
any one issue, therefore 
our recommendations are 
unbiased. 
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74 Trinity Place 
New York City 
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New York .. . Whitehall 3760-79 
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of 55 companies which will 


be sent upon request. 


We are dealers in all Avi- 
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your inquiries for mar- 
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J.Roy PROSSER &Co. 
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rick & Co.; Robert Lamont, president 
of American Steel Foundries; John 
Mitchell, vice-president Illinois Mer- 
chants Trust Co.; R. R. McCormick; 
William Wrigley, Jr.; J. R. Thomp- 
son; John Hertz; Charles Glore; E. 
L. Cord, president Auburn Motor 
Co.; John Wentworth; Charles W. 
Seabury, of Marsh & McLennan; 
Earl Reynolds, president of National 
Air Transport; C. M. Keys, presi- 
dent of Curtiss Aeroplane Co.; and 
Lawrence Armour. 

The company has 300,000 shares 
(no par) authorized, out of which 
150,000 are presently issued. It is 
reported that 120,000 of the 150,000 
were bought by the directors, leaving 
only 30,000 to be distributed by pri- 
vate sale. We understand the stock 
was underwritten at 2342, and reg- 
istered at 35 when offered to private 
subscribers. 

E. F. The Swallow Airplane Co. 
was organized January 1, 1928, with 
a capitalization of $250,000 common 
stock, $100 par value. Original 
organization of the company took 
place in 1919, and successful opera- 
tion has been carried on since that 
time. The Swallow biplane, powered 
with Curtiss and Wright engines is 
the company’s product. A 40 acre 
airport on the city limits of Wichita, 
Kansas, is owned in fee. The field 
is equipped with several hangars and 
adjoins the plant. Production is 
said to be booked well into 1929, on 
a normal basis of seven planes a 
week. It is expected that this num- 
ber will be increased to twelve in 
order to take care of unfilled orders. 
It has been announced that the 
shares, which are presently selling 
around 125, will shortly be split-up 
on a ten to one basis. 
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Fog Piercing Beacon 





(Continued from page 25) 


Dushman, who has made a special 
study of light productions from gas- 
eous discharges for the company. 
“However, a neon lamp of a different 
type with but half the candlepower 
was reported seen by an aviator on a 
clear night at a distance of 75 miles.” 

Quartz was used in the lamp be- 
cause of the heat generated in its 
operation. The temperature is about 
1200 degrees Fahrenheit, or above 
the fusion point of glass. Quartz 
can stand temperatures up to 2000 
degrees before it begins to deteri- 
orate. 
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Aircraft 
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A New Industry! 


A New Mode of Transpor- 
tation! 

A New Investment Field 
with New Profit Possi- 
bilities ! 


Comparable with those of 
the Automotive Industry 
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The far-seeing and practi- 
cal investing public will 
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All clear selected grain for 
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ready for immediate ship- 
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} ing mill can run_ special 
sizes quick. 
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CLASSIFIED 
ADVERTISING 


Classified advertising is inserted 
in POPULAR AVIATION at the rate of 
12 cents per word, with a minimum 
of ten words. Classified ads are 
payable in advance. 


AIRPLANE ENGINEER, DESIGN- 
ER AND AIRPLANE BUILDING 
SUPERINTENDENT wanted by an 
Atlantic Coast Manufacturing Corpora- 
tion, about to enter the airplane field. 
Designer must have had good experi- 
ence in the design of successful planes 
already built and fully conversed in the 
science and stress calculations. Super- 
intendent must have ample actual ex- 

rience in the building of planes. 

owledge of amphibians is desirable. 
All replies will be held strictly confi- 
dential. Box 150, Popular Aviation. 


BIG PAY: South American work. 
American firms pay fare, expenses. 
South American Service Bureau, 14,600 
Alma, Detroit, Mich. 


MODEL AEROPLANE BUILDERS 
—a 10 in. propeller for 50c. Send 10c 
for circular and free glider. ROGER 
NORSIKIAN, 556 South 25th Ave., 
Omaha, Neb. 


JUST OUT—Booklet and blueprints 
on construction of sportplane. Contains 
also flight instruction, motors to use, 
etc. All for one dollar. Russell Aero 
Co., Stadium Place, Ft. Wayne, Ind. 


PIONEER ENGINE BUILDER seeks 
the interest of one man or a group of 
men, each to invest $3,000, to build a 
Diesel Engine for Airships, with less 
wind resistance. Substantial interest 
and immense FUTURE. Henry Pokor- 
ney, 105 Stanwix St., Rome, N. Y. 


GET INTO AVIATION, leam a 
trade. Write for free booklet; it tells 
how. JOSTES AIRCRAFT SUPPLY 
CO., St. Louis, Mo. 


SALES MANAGER—Available soon, 
with eight years’ sales and advertising 
experience, with complete knowledge of 
all aeroplanes and supplies by direct 
acquaintance and sales experience with 
every airplane factory from New York 
to Denver, Colorado. Box 149, Popu- 
lar Aviation. 

WANTED—connection at airport as 
handy man. Trained. Will take flying 
for part payment. Ingmar Appeboen, 
Hannaford, N. Dak. 


AIRPLANE AND ENGINE ME- 
CHANIC—Desires position with well 
established concern or individual. U.S. 
Dept. Commerce License No. 4299. Ref- 
erence upon request. H. E. Anderson, 
Box 19, Middletown, N. Y. 
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M. I. T. Laboratory 
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World War the institute became the 
scene of ground schools for military 
and naval aviators, and was the chief 
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naval aviation ground school. Pro- 
fessor Edward P. Warner, now as- 
sistant secretary of the Navy for 
aeronautics, was head of the depart- 
ment at that time. 

The four years’ course in aeronau- 
tics now given at the Institute of 
Technology is designed to train the 
student thoroughly in the engineer- 
ing fundamentals, and then to fa- 
miliarize him with the application of 
these fundamental principles to air- 
craft design, construction and oper- 
ation. Advanced subjects are avail- 
able for graduate students, and there 
are extensive courses in aeronautical 
engine design and testing, as well as 
courses in propeller design. The 
institute now has half the graduate 
students in aeronautical engineering 
in the entire country. 

A research staff is constantly em- 
ployed in the investigation of new 
problems, and the wind tunnels in 
the new laboratory are available to 
airplane constructors. Much of the 
research work of the engineering di- 
vision of the Air Corps at McCook 
Field has been done in the institute 
wind tunnel. Large numbers of tests 
of complete airplane models have 
been made and will continue to be 
made in the new laboratory, as the 
institute’s work in this respect has 
come to be recognized as standard. 
These tests have generally included 
the determination of stability, per- 
formance, and the effect of all three 
controls. Some work has been done 
in the design of tail surfaces for 
air ships and in tests of helicopters 
to determine the possibility of safe 
descent with a dead engine. 

In the new Guggenheim building 
the basement is unusually deep, and 
is divided into two wind tunnel lab- 
oratories. The largest of the tun- 
nels, with 74% feet diameter, is al- 
ready in use, while the second is to 
be constructed in the other basement 
division, with a diameter of five feet 
and a 75-horsepower motor generat- 
ing a wind velocity of 100 miles per 
hour. This installation will include 
several new pieces of equipment for 
wind tunnel tests of airfoil models. 
Because of the size of the larger 
wind tunnel, the largest in the coun- 
try, the laboratory it occupies ex- 
tends from the basement to the full 
height of the first floor. On the sec- 
ond floor are staff offices, an under- 
graduate drafting room, a rigging 
laboratory and two research rooms 
for assistants. On the third floor are 
a laboratory for testing materials 
used in airplane construction, two 
large classrooms, and laboratories 
for research in meteorology, instru- 
ments for navigation and studies 
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with air and water flow models, with 
a special photographic darkroom. 

One of the most important and 
interesting laboratories is the rig- 
ging laboratory, designed to accom- 
modate two full sized planes. In this 
room sand load tests will be made. 
In the materials testing laboratory 
will be located a Reihle Universal 
testing machine, with 50,000 pounds 
capacity. Another machine is a de- 
vice for testing the strength of ribs. 
On the roof is to be a platform fitted 
with devices for meteorological ob- 
servations and instruction in the use 
of navigation instruments. 
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Repairs in Mid-Air 

(Continued from page %) 
which was dispatched to the bay 
which adjoins the field. 

Far up in the thick haze the in- 
spector found Joe lying on the wing 
trying desperately to lasso the dan- 
gling wheel. Joe recognized the in- 
spector’s plane and saw the ’chute. 
He shook his head and waved the 
inspector off, then lashed the broken 
parts together with the leather belt- 
ing. The ship now had glided down 
to less than a thousand feet, so Joe 
took the controls until he had more 
altitude. He had _ stripped cen- 
ter section turnbuckles of all safety 
wires, and every piece of wire that 
he could get loose within the cockpit. 
Once more he crawled out into that 
perilous position and with the wire 
bound the parts of the landing gear 
more securely. 

When Mouton landed an O2H 
army plane from Crissy Field ar- 
rived with an additional parachute, 
but Mouton declared that neither 
Joe nor his student would leave the 
ship, and that Joe was trying to re- 
pair the broken gear. As their gas 
supply was low it was feared that a 
forced landing would only make mat- 
ters worse. So in huge chalk letters 
on the blue fuselage of the army ship 
were written these words: 

“Follow me to Crissy Field and 
land in water. Boats ready to pick 
you up.” 

The plane with the powerful Lib- 
erty motor roared off and in five 
minutes reached the pair battling to 
save themselves and their ship from 
a crash. But Joe again waved the 
rescue plane off and continued to 
work at the shattered parts while 
his student sat taut at the controls. 

From the ground now the watch- 
ers saw that the landing gear no 
longer was hanging loose and they 
could make out the head and arms of 
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Joe below the leading edge of the 
wing. 

“He’s got it fixed!” 
cry that went up. 

“Leave it to Joe,” remarked a 
friend. “If anything can be done, 
Joe sure will do it.” 

The army plane landed with the 
information that the gear appeared 
in place. 

Fifteen minutes later the Waco 
was seen to begin the long glide for 
the landing, and at 12 o’clock, ex- 
actly ninety minutes after the acci- 
dent, the plane with the two who had 
fought so valiantly, lightly touched 
ground for a safe and happy land- 
ing. 

“I wasn’t going to leave the ship, 
even though I’d have to make a dead 
stick landing,” Joe said as his friends 
crowded around to pump his hand. 
“My work was nothing. That repair 
job was easy. It was Rothlin who 
did the real work of flying the ship 
so steady with only one hour of solo.” 

And what did Rothlin, a modest 
Swiss boy who had served four years 
as mechanic in the air mail service 
of Switzerland, have for a come- 
back? 

“Say, all I ask is that some day 
I’ll be the flyer that Joe Salzman is 
today!” 
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Women’s Influence 
(Continued from page 78) 

stead of inward at the same old un- 
profitable, egocentric ideas, emo- 
tions and desires that many of them 
cherish on the ground. 

If they fly for the same reason 
that they drive their automobiles, do 
their dancing and swimming and 
sailing (anything to pass the time!) ; 
if aviation means only another di- 
version added to the list, another 
thrill for jaded tastes, another ex- 
pression of physical activity, no 
more ... what will be the effect on 
aviation? 

Men flyers seem to think women 
will do more harm than good. But, 
if they fly capably enough, even in 
this frivolous spirit, and if they 
don’t crack up too often (even the 
men who fly, crack up now and 
then!) they will not be harming 
aviation, but will probably be help- 
ing it by gradually increasing pub- 
lic confidence in flying. 

Only—there is a thousand times 
more in it, than mere casual] amuse- 
ment! 

They will be cheating themselves. 


That was the 
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Lighting the Airport 
(Continued from page 62) 
efficient of reflection of about 87 per 
cent, while polished metals run from 

40 per cent to 65 per cent. 
Obstruction lights are of the same 
construction as boundary lights, but 
show red. They should be mounted 
on all obstacles on or near the air- 
port, such as poles, windmills, build- 
ings, radio masts, etc. Major ob- 
structions should have a sufficient 
number of lights so that, should one 
lamp fail, the obstruction will still be 
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fairly well marked till the burned out 
lamp is replaced by a good one. 
There are times during a low 
ground fog when a phantom field is 
produced under the illumination of 
floodlights. The top of the fog ap- 
pears to be the surface of the 
ground. Of course such a condition 
is dangerous. Many night flying 
pilots are of the opinion that the 
standard runway marker should be 
centered around suitable lighting 
equipment, protected by a housing 
and a cover set flush with the sur- 
face of the ground. On those rare 
occasions where the phantom field is 
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produced, these pilots believe that if 
floodlights were extinguished and the 
marker lights only were burning, a 
landing could be made with less dif- 
ficulty. 

Acknowledgment is hereby made to 
the following publications, which 
have been freely used: 

U. S. Department of Commerce, 
Aeronautics Bulletin No. 2, and 
Aeronautics Bulletin No. 16. 

Illuminating Engineering Society 
paper entitled, “The Present Status 
of Aeronautical Lighting in the 
United States,” by Preston R. Bas- 
sett, R. W. Cost, E. A. Leinroth, and 
H. C. Ritchie. 
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(Continued from page 37) 


these clubs have throughout the win- 
ter months held regular classes un- 
der competent teachers and qualified 
instructors, of whom there is no 
lack. The aid of the municipalities 
has been given in the most generous 
and public-spirited way, and flying 
fields placed at the service of clubs. 
Civil Government air harbors will 
also be open to the use of these air- 
craft operators to the extent that 
their size and facilities allow on 
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Hotel Lexingion 


2970 WEST GRAND BLV 


A homelike hotel 
very desirable for 
those having bus- 
iness or friends 
in the exclusive 
north section of 
the city. One 
block west of the 


General Motors ) 
Bldg. theatre and business 


Hotel Roosevelt 
LANSING MICH. 


One of Lansing’s 
leading hotels, 250 
outside rooms, locat- 
ed just around the 
corner from the 
business section and 
only one-half block 
m the State 
capital. 


‘Rates Circus Park — De- 


*1.50 


Upward 
These are all new fireproof hotels offering the hotel service 
desired by discriminating guests. Attractive rates are given 
families, groups and guests remaining over a period of time. 
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payment of moderate fees. Light 
aeroplane clubs using Government 
aerodromes will be charged $15 per 
month per aircraft in operation, and 
landing fees are fixed at $1, $2, and 
$3 per day. 

Planes are arriving and being put 
into shape at the present time and 
clubs are geting under way without 
any delay since each contains at 
least a nucleus of expert airmen who 
acquired their experience under the 
most difficult and exacting condi- 
tions, and there is no lack of trained 
material. The year will see a new 
and revolutionary feature added to 
Canada’s varied life and aviation 
added to its diversity of sports. 
Thus, these clubs must inevitably, 
with the encouragement offered and 
the further assistance promised, 
multiply until the Dominion is 
linked from coast to coast by short 
flight distances. This development 
will undoubtedly impart the greatest 
stimulation to aviation in general 
Canada has ever experienced, giving 
birth to a real civil and commercial 
aeronautical expansion, and revolu- 
tionizing the world standing of the 
Dominion in this regard. All Ca- 
nadian centers will be in touch 
with each other by air for the pur- 
poses of any projected development, 
and at the same time increasing con- 
tact with similar centers of the 
United States is to be logically ex- 
pected. 

It appears at first thought to be 
a very advanced step that the Gov- 


Hotel Paul Revere 


67 SPROAT AT WOODWARD 
. i—9 rr o fr T 


A beautiful 400 room 
hotel located within 
three minutes from 
Detroit’s shopping, 


sections. Also Grand 


troit’s hub of 
activity. 
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ernment has taken, but this is 
merely because it was so unforeseen 
and unexpected. Actually all the 
evidence points to carefully thought 
out and matured plans and the em- 
barking upon such a revolutionary 
scheme only when it was judged to 
be expedient and the time ripe. All 
agencies in Canada have been pre- 
paring for this, to cooperate in get- 
ting Canadian civil aviation under 
way to a good start. Under persist- 
ent encouragement from the Govern- 
ment, municipalities and corpora- 
tions all over Canada have in the past 
few years established aerial bases in 
readiness for some sort of develop- 
ment they but hazily understood, 
and the Dominion is dotted with 
them. They will be available in the 
first instance, together with Govern- 
ment aerodromes, for use by flying 
clubs and thereafter for all manner 
of commercial services. Initial 
aerial mail services have been com- 
pletely successful and the elaborate 
expansion such as is definitely prom- 
ised requires the linking of East and 
West with such aerial bases as well 
as the availability of trained men 
for the private companies which are 
coming into being to operate them. 
A network of specially equipped lab- 
oratories from Newfoundland to 
British Columbia is being planned 
as an advisory weather service for 
aviators. Finally Canada has now 
the additional advantage of manu- 
facturing her own aeroplanes on a 
scale more adequate to meeting the 
increasing demand, the industry 
having developed in a remarkable 
manner within the past year. Al- 
together the stage would seem to 
have been carefully set for Canada’s 
next aeronautical act, that of civil 
and commercial development. 


PITTI 


From Picks to Props 
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(Continued from page 35) 


rotten take-off was named after 
Saunders, better known as “Sap.” In 
defense of himself “Sap” always said 
that the fellow who originated the 
Chandel was a lucky student who got 
scared and just “pulled her back and 
kicked her.” 

Time gradually piled up and there 
were numerous “Brossmans” and 
“Saunders,” with the resulting con- 
sequences of damaged pontoons, 
much to the dismay of the Chief Car- 
penter’s Mate. My pal Goofy was 
bilged, and having been the class 
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jester and wit, was a loss to all of us. 
After 12 hours of instruction his in- 
structor told me that Goofy could not 
even fly in a straight line and seemed 
to have not the slightest feel of the 
air. 

“Had my first solo stunt hop to- 
day,” said one student. “I tried 
everything the book calls for and suc- 
ceeded in doing a number of new 
ones the book does not call for.” 

“So I noticed,” replied anotner. “I 
could hear your flying wires singing 
‘Nearer My God To Thee’ clear down 
here, when you came out of that 
power spin. Do that very often in 
an N-9 and you will look like a sea 
gull diving for its dinner, with its 
wings folded back.” 

“TI fell off at the top of a loop yes- 
terday,” I said, “and thought at first 
she was going to snap stall, but I 
managed to kick her into a spin. 
When one of these crates does a snap 
stall I would rather be on the ground 
looking up.” 

“No. 1 does a_ pretty falling 
leaf,” said the first. “But I got hell 
for warping two valves.” No. 1 had 
short exhaust stacks and when side- 
slipping the cool air would rush in 
against the hot valves causing them 
to warp. 

In an effort to pile up time it was 
often quite dark when some students 
decided to come back to the station, 
and although night flying was not a 
part of the syllabus there were stu- 
dents who got a little of it. One stu- 
dent was quite surprised and a little 
frightened when upon coming down 
from 10,000 feet where the sun was 
still shining, he found that on the 
surface it was quite dark. He 
climbed from his plane with a sigh 
of relief and a reprimand. 

A battery of search lights was 
installed on one of the hangars but 
was of little value as an aid to night 
landing because the rays reflected 
from the water and created a false 
impression of depth. It was found 
that a small light on the end of a 
pier and close to the water was of 
much more value in judging the dis- 
tance to the water. 

I well remember my first night 
flight. It was at the close of a day 
such as the one that must have in- 
spired Carrie Jacobs Bond to write, 
“The End of a Perfect Day.” The 
sun sank, a disk of flaming fire, be- 
hind curtains of lacy pink and lav- 
ender. The street lights were being 
lighted. The four spouts of flame on 
each side from the motor seemed 
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angry with the placid mass of lights 
below. We were Day’s spy over 
enemy territory seeking news of the 
movement of the cohorts of Night. 
The last faint ray of light was now 
gone from the west. The lights be- 
low us twinkled peacefully as though 
secure from all danger. The stacatto 
of the motor seemed out of place over 
such a tranquility. I awoke from my 
reverie to the problem of a landing 
in the realm of the Real. It was 
done. To see such a sight as this, 
to trespass into cloudland and snatch 
a glimpse of the foothills of Heaven, 
to watch the gradual unfolding of 
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Ylewest-Improved 
GOGGLES 


$500 
wRirte FOR Crecurcass 
AVIATOR GOGGLE CO, 
MINEOLA, N.Y. J 


Foreign Work! 


Like to Travel—does Romantic, 
Wealthy South America call you? Unusual 
Opportunities for young men, American 
Employers pay fareand expenses. Big pay 

—write for Free Information and Instructions, 
**How to Apply for Position.’’ No obligations. 
SOUTH AMERICAN SERVICE BUREAU 
14600 Alma Avenue, Detroit, Mich. 
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enced. 


427 West End Ave. 
New York City 


igation and Meteorology. 


NAME... 


ADDRESS....... 





To Pass the 


TRANSPORT 
PILOT’S EXAMINATION 


you must know 


Navigation and 
Meteorology 


A book has been prepared which thoroughly cov- 
ers the examination for any grade of license in 
these subjects, and if the candidate will spend a 
few hours studying it no difficulty will be experi- 


$2.50 Postpaid 


Mail Order to: 


Captain Lewis A. Yancey 
427 West End Ave., New York City 


CAPTAIN LEWIS A. YANCEY 


Enclosed please find check for $2.50 for which send me copy of Aerial Nav- 
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their time in order that a few of us 
hills, and silent mountains,—is it any could qualify. We hate to say good- 
wonder that aviation is fascinating? bye to the N-9’s. 

Our primary training is over to- It is tomorrow—we are passing 
morrow and we have orders to re- through the Blue Ridge mountains 
port to the Commanding Officer of on a creeping, dirty, wheezing inven- 
the Naval Air Station at Hampton tion of mankind, the railroad train. 
Roads, Va. It has been a great ex- As we try to enjoy the scenery we 
perience and there is still more to are wondering if America will ever 
come. Seven of us have completed acquire an air-mindedness to the ex- 
our primary course, others have tent that she will spread her wings 
bilged, and others have sacrificed to enjoy clean, comfortable, safe air 


vast expanses of prairie, into rolling 
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IN AVIATION 


HE automobile industry has made millions for 
men who have had the vision to look ahead. 
Greater fortunes and still greater success is even now 
waiting trained men in Aviation. With twenty ground 
men needed for every pilot, you may select any branch 
of the industry that cuits your desires. If you want 
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I Have Trained to command the big money, get real training in 
30.009 M. Detroit where motors and plane equipment are made. 
, en— Learn under the supervision of a man who has already 
Let Me Put trained more than 30,000 successful meché anics. 
YOU Int Here in Detroit the Aviation Pay Roll is highest of 
nto all cities. Here the great ones are—Ford, Packard, 
Aviation Stinson, Warner, and others. 


Get your training now at the “old reliable’ M.S.A. 


S. in Detroit, 
Thorough Ground Course 


Thorough training is the key 
to success. The old reliable 


Right! 


the Aviation Center. 
Endorsed by Leaders 


The great Eddie Stinson: 
other leaders and flyers, 











. “Michigan State” with its high! j 
twenty years of training expe- highly endorse this Mich- 
Service Men rience —offers you a thorough, igan State Avia- 
ntensive training course. Ground Sec ain- 
Needed work alone. or sround work and tion gr pe 
flying. Under experts. Over 400 (2880 pie cd 





hours in our ground course alone; POrtunity for 
fits you from A to Z to go into properly qualified 
this business. Michigan State men. Write us for 
Aviation School is not a corre- details. Or just 
spondence school, but a practical, write your name 
actual training school. Students gf 0 agg 
come here from practically every 00 the blank be- 

low and mail it. 


mare and several foreign coun- 
N 





“Aviation in the service 
field,” says executive of Air- 
craft Development Corpora- 
tion, Detroit, “wants fel- 
lows willing to learn the 
ee from the ground up. 
e fellow who masters 
the care = pianes from 
the smallest de- 
tail, can go far.” whieh cannot - 
20 trained service where 
men needed for 


JK » every flyer. 














tries, because the M.S. A. 8. in 
Detroit, the aviation cen- 
ter, offers training 
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travel. That dream is being rapidly 
realized. 

“One more day,” said Red, “and 
we will get our first sight of an H- 
boat (HS-2L).” 

“Yeah,” I replied. “They call them 
flying coffins. I hope they are not 
what they are cracked up to be.” 


OOONEEEUOUDODEOOOUEEEEEDOOOUODREUUOREAEEUEOREEEEOEORRERECDRRESHEROSEEREREOOOREES 


Airman, Where Do We Go? 


(Continued from page 31) 


any given position on the earth, at 
any given instant of sidereal time, 
there is only one possible altitude 
for each “fixed” star. 

As stated by Mr. K. H. Beij when 
he proposed the use of the idea in 
Technical Report No. 198 of the Na- 
tional Advisory Committee for Aero- 
nautics, the simultaneous altitudes of 
two stars, together with the Green- 
wich sidereal time of observation, 
definitely determine a point on the 
earth’s surface. This may be put in 
graphic form by plotting the alti- 
tudes against the latitude and local 
sidereal time. The simultaneous 
altitudes thus determine a latitude 
and local siderea] time. The local 
sidereal time combined with the 
Greenwich sidereal time gives us the 
longitude. Thus with the simultane- 
ous altitudes of two stars, and the 
Greenwich sidereal time of the ob- 
servation, we obtain both the latitude 
and longitude without reference to 
the dead reckoning position, right as- 
cension, declination, hour angle, or 
azimuth. No plotting whatever is re- 
quired to obtain fix. 

By reading the Greenwich sidereal 
time to the second, and by using a 
sextant from which all index error 
has been removed, the actual work 
for obtaining a fix from these curves 
is: 

1. Taking the sextant altitudes and 
Greenwich sidereal time of the simul- 
taneous observations. 

Finding the intersection of the 
two curves of altitude. 

3. Subtracting local sidereal time 
(found by projecting the point of in- 
tersection vertically to the top or 
bottom scale), from the Greenwich 
sidereal time (as read from the 
watch or aero-chronometer). 

4. The latitude is given directly on 
the latitude scales at either side of 
the curves, and is picked off the same 
as from any Mercator chart. 

5. The difference between the Lo- 
cal and Greenwich sidereal times is 
the longitude in time, which is con- 
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verted into arc by means of the table 
on page 1. 

A typical problem is as follows: 
Any time, any place, altitude of star 
Arcturus was 31°-35’, altitude of star 
Polaris was 42°-40’, when Greenwich 
sidereal time was 15-04-32. Where 
were we? Solution: Find the inter- 
section of the altitude on the star 
curves. 

Greenwich sidereal 

time by watch was 15h 04m 32s 
Local sidereal time 

by curve was..... 9h 54m 00s 


The difference was 
the longitude .... 5h 10m 32s W. 
= 77°-38' W. 
Left scale reading was 43°15'N. 


TITITITITTT seeeeeneee 


Retailing Airplanes 


enveees avevocnccccsceenevovecsosccoecsosesesoeoesevensononseeesscoesosscosccces 
(Continued from page 21) 


cash on delivery, for parts as well 
as airplanes, most of their dis- 
tributors are selling planes on the 
time payment plan—having arrange- 
ments with their own finance com- 
pany similar to the manner in which 
automobile dealers operate. Local 
finance companies, being familiar 
with the local distributors and with 
their retail purchasers, seem to be 
able to give very good service both 
as to the financing of floor stocks 
and of retafl sales. In some in- 
stances, the initial] payment on re- 
tail sales runs as low as 33 1/3 per 
cent of the retail price. 

According to the Advance Aircraft 
Company, “‘There seems to be a won- 
derful opportunity for the individual 
or corporation who goes into the 
retail airplane business as a dis- 
tributor or dealer. It must be 
admitted, however, that this requires 
business stability. In other words, 
the possession of a pilot’s license 
does not guarantee the success of a 
retailer any more than the ability to 
drive an automobile makes a success- 
ful motor car dealer. At present, in 
addition to the profit accruing from 
the sales of airplanes, the dealer or 
distributor has the prospect of 
passenger work, cross-country work. 
photography, student training and 
many other aerial activities to assist 
him in making airplane retailing a 
highly successful business.” 

The Alexander Aircraft Company, 
of Colorado Springs, Col., manufac- 
turing the Eaglerock airplane, now 
has 186 salesmen, distributors and 
dealers selling Eaglerocks. They 
have 2 distributors in Canada, one in 
Alaska, and are negotiating for rep- 
resentatives in South America, Aus- 
tralia and Europe. 
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fog? 
—ABOUT AVIATION 


Aviation Fundamentals Made Easy 


Thousands of young men and women have already taken this first step 
by enrolling in the ASPA Home Study in Aviation. 

This course is based upon authoritative study of aeronautics and actual 
flying experience. It consists of a history of aviation, a non-technical 
discussion of the various types of balloons, dirigibles and planes; an 
outline of the science of flight; instruction in the design of airplanes and 
motors, together with blueprint of model airplane, and a list of ques- 
tions to be answered by the student 


Endorsed by Leading Airmen and Students 


Among those who have testified to the excellence of the ASPA Home 
Study Course are many of America’s leading airmen and leading stu- 
dents of aviation. 

Professor Alexander Klemin, Daniel Guggenheim School of Aero- 
nautics, says: “I have now had an opportunity of looking through the 
ASPA Home Study Course in Aviation. It is clear, sound and well 
prepared, and an excellent introduction to practical aviation.” 

Col. Harold E. Hartney, American “Ace,” says: “I must congratulate 
you on your Home Study Course in Aviation. It was an excellent 
basis for anyone contemplating either the business of aeronautics or 
military service in the field.” 

Floyd J. Logan, Aviation Jobber, Cleveland, writes: “Your Course 
gives to the layman, in simple language, answers to questions which 
exist in the minds of beginners 

Lt. Leigh Wade, Round-the-W orld Flier, says: ““Your Course is a won 
derful exposition of the fundamentals of aeronautics. I can readily 
recommend it to those seeking authentic information.~ 


The Price of the Complete Course 


Send check, money order, or write for information 

> Many schools, clubs and operators are using this Course $ 
as their primary instruction. Special prices to manu- 
facturers, operators, clubs and schools 


Grasp the Opportunity While It is Here 
Mail the Coupon TODAY 
American Society for the Promotion of Aviation 
522 Fifth Avenue, New York City, (Dept. P.A.) 
Secretary. Please find one dollar. Please send me the ASPA Home Study 
in Aviation 
Name.. 
Street. 


- a a 
A Non. Profit Grgmiention 
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Their leading distributor, the 
Aero Corporation of California, has 
e sold 62 Eaglerocks since Jan. 1, 1927, 
Your Gift Problem? earning a net profit of $20,000. They 

° deal directly only with their 35 dis- 


tributors, who in turn deal with their 


} dealers. 
e The Alexander Company is said 


to be the first to inaugurate the 
tial paym ] f selling air- 
F the recipient is interested in aviation as a layman or techni- ae — onan ion Deol ; 














cian, any of our attractive novelties wiil prove most accept- ‘ : : s 
able, whether your gift problem includes one, ten or ten thousand selling ships on a plan which involves J 
persons. an increase of 11 per cent in the sell- 

ing price over the cash price; a A 
ANCIENT ART METAL COMPANY, Inc. mortgage 68 She jam, Ce age 
tures of two co-signers on the note: 


and a down payment of 30 per cent 
of the total credit selling price, with 
the balance to be paid in 10 equal 


Specializing in Metal Novelties for the Promotion of Aviation 
offers the following suggestions 


THREE ADVERTISING NOVELTIES i - ad _ 
mix monthly installments. “These condi- 

tions are admittedly strict, but they w 

are necessarily so on account of the A 

risks which are not covered by insur- 

ance. The plan is a makeshift but a 

will suffice until the finance and in- Bae 





surance companies get together and m 
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ie ““Take- No. 600 Paper “Lady Lindy” Wo. 200 Desk “Above the Clouds’’ No. 800 . . 
; welees S 00 each postpaid. In Tray 50 cents each postpaid. In Ash Receiver $1.50 each post- work out a cooperative scheme of 
lots of 500—60 cents eash. lots of 500—30 cents each. paid. In lots of 500—85 cents > e ° 
each. financing and insuring planes at ' 
a 500-lot price of above three items includes inscription comprising three rates which are far lower than the ‘ 
} r lines not to exceed forty letters, cast permanently into the metal, at == present conditions warrant ” i 
r : extra cost, : ; c . 
2 According to President J. Don 
oo . ° = . . m ae sor sees : 
: : Additional Gift Suggestions for Those Interested in Aviation Alexander, . The possibilities in : Ww 
f marketing airplanes among business : rr 
bE’ men, sportsmen and air service oper- 1 N: 
i ators have not been plumbed. Up to — 
; the present time, most dealers have 
had only to take orders. We are now | 
r, advising our dealers to interest busi- / 
ness men in airplanes as a means of ; Sa 
; increasing the efficiency of their sales 7 
Every home will welcom 1 h Rece! ’ e al hild’s Bank No. | “The watt : : : | 
of these artistic Book Ends ‘No. ae erate gifts, No home Spirit of wthe ines.” . What organization, saving time in the ' 
le pifyin, t c e On x ] d t ; « stale | 
“plane of destiny a ‘4 Tro S20. Three. $3 00. - recelre™ as anit 4 bank ~y B 4 transportation of mate! ials and | 
le expanse 0 t e dif- tract ore P : . — 
Foe pai B80wthin Shas, Rc aharaaes “° T™  athetid Sis eats Merchandise, and in general saving 
pentpald to three’ Gitwent cont One each: Pair Book Ends, ters? “One "$1.00.,- wo $1.75. the valuable time of the executive by 
dresses. Ash Receiver, nk, $7.50 val ree .25. May be sent {- ; ; 2 av 
Ba ag gh lie gt 9 A speeding his overland travel. 


“Aircraft sales organizations have 
not yet reached the competitive scale 
of the automobile industry, and will 
not do so for some time.” . 

One of the Eaglerock distributors 
is reported to have recently refused 
$20,000 for a franchise which he had 
held only 6 months. This is an indi- 
cation of the optimistic attitude of 
men already in the game. A man 
who enters the retail aircraft in- 
dustry at this juncture may expect 





An Ideal Gift for the Motorist 
For your friend with a car who is also an aviation enthusiast. He will get 
a thrill when he sees the propeller spin as the car moves. Made of the new 
age ne “‘Chromibrite’’ an unbreakable metal. Guaranteed for the life of 
the car. 






No. 700. The above model is 
appropriate for small cars like 





authorities at a banquet in his honor 
during the September air races at N 
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84-86 Withers St.. Brooklyn. N. Y cabin monoplane built around a me- Ci 
7 ye oe Ss dium powered motor. Features of a 
the ship will include excellent visi- 
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bility above and below, folding 
landing gear, good lateral con- 
trol, slow landing speed, adjustable 
pitch propeller, more comfortable 
seats, and a cruising speed well 
over 100 miles per hour. Within 
10 years he predicts that such a 
plane will become a common vehicle 
for business men, salesmen and 
others who find fast travel over long 
distances valuable. 


The American Eagle Aircraft 
Corporation. of Kansas City, Mo., 
now has more than 550 retail outlets 
and is adding to them daily. In 
the month of July, 1928, a single re- 
tailer, the Northrup Airplane Com- 
pany of Minneapolis, sold 10 planes. 


Their sales are handled through 
distributors, dealers and contact 
dealers; the discount to distributors 
being 20 per cent on the first 5 
planes and 22% per cent thereafter; 
the average discount to the dealer, 15 
per cent; and the discount to the 
contact dealer, 5 per cent, the latter 
making his sales through the dealer 
supervising his territory. Single 
retailers for this company have 
earned commissions as high as 
$5,000 per month! 

In 1929 the company promises that 
American Eagle Airplanes will be 
sold on the same basis on which 
motor cars are now marketed. It 
will be possible to make a substan- 
tial down payment and get a plane, 
paying out the balance on the 
same plan that is used in the 
automobile field. This will be ac- 


complished through a_ national 
agency with which American Eagle 
is now negotiating, instead of 


through local agencies. 

This company believes that the fu- 
ture of the person or firm entering 
the retail end of the aviation busi- 
ness is one of unlimited possibilities 
—every bit as bright as was the 
motor car merchandising field plus 
the advantage of the lessons learned 
in that field’s pioneering. “Man is 
seeking speedier transportation, 
something to help him travel far- 
ther and faster in his brief span of 


life,” they declare. “Merchandising 
aircraft is simply a matter of 
acquainting the public with its 
advantages. 


“By making an intelligent canvass 
of his territory—selecting prospects 
who can and will consider the air- 
plane as a utility and necessity, and 
not as a pleasure or excitement craft 
—any dealer with business acumen 
can merchandise aircraft. Today 
airplane selling is a business of 
creating market. Once this seed is 
sown by pointing out the utility and 
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AIRPLANES 
MOTORS 
SUPPLIES 


New Travelair three place biplane 
equipped with $650 Pioneer instru- 
ment board with instruments; also 
120 H.P. Anzani motor, new 1927 
model not installed together with 
new metal propeller; total cost to 
purchaser $5000. Will sell for $4500. 
Dandy slightly used 150 H.P. model 
A Hispano $695. Slightly used 130 
H.P. 9 cyl. Clerget rotary motor 
$150, 


Winter flying suits, fur lined with 
wool interlining, fur collar $95.00, or 
dog hair lined with wool interlining 


$90.00. These are highest grade suits 
with hookless fasteners and sunset 
seats. Sheeplined flying suits $50.00; 


woolen hair lined $47.00; felt lined 
$35.00. All flying suits have hook- 
less fasteners. Fur lined leather hel- 
mets $10.00; sheeplined leather hel- 


met $5.50. Sheeplined moccasins, 
surplus $5.00 or new production 
$9.00. Sheeplined, specially good 
moccasins with leather soles, $12.75 
Non-shatterable goggles: NAK 
wide-vigsion $4.00 or Jumbo oval 


$2.50. Lamoglas wide-vision No. 36, 
$4.00; No. 24 medium wide, $3.50 
Face mask goggles, $4 50. Luxor 
No. 5, $7 50; No. 6, $9.75; No. 6 
Luxor U. S. Air Service, $10.75; 
No. 7, U. S. Luxor Air Service, 
$13.75. Commander curved lens, very 


wide vision rubber protected goggle, 
$20.00 Seesall goggle, $15.00 
Leather face mask only, $2.00. 


Burd high compression pistons for 
OXS5 15c each; $2.00 per set 16; 
$10.00 for 100 or $40.00 for 500 
Burd high compression piston rings 
for OXX6 30c each or $4.00 per set 
16; $20.00 per 100. Exhaust push rod 
yoke OX5 or OXX6 60c or $12.50 
for 25. Long cylinder studs 30c each 
or $9.00 per set 32. Dandy new OX5 
Zenith carburetors $50.00 or slightly 
used, excellent condition ones $40.00 
Berling magnetos for OX5 $50.00 
Lower wings for Curtiss JN4, un- 
used, covered excellent condition 
$65.00 for rights, $75.00 for 
uppers $85.00 each. Canuck lower o1 
upper covered unused wings $90.00 


lefts ; 


Curtiss OXS toothpick propellers $35.00 
Flottorp, semi-toothpick $30.00. C. A. L 
untipped propeller for OXS5 $15.00. Hart- 
zell OXS propellers $80.00. Hartzell pro- 
peller for Warner motored Stinson, Jr 
$80.00. Hamilton for Wright motored 
cabin job $126. 


All parts for Canuck, JN4D, J-1 Stand- 


ard, OX5, OXX6, and many Hispano, 
Lawrence, Fiat, Liberty and LeRhone 
parts. 


Logan Airplane Motors Co. 
716 W. Superior Cleveland, O. 
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Get Into 
AVIATION! 


EN wanted at every air 
Mow and 2 Big 
pay jobs await trained Airplane 
Mechanics. Our re aa 
Extension Course in Practical 
Aviation—prepared and direct 
ed by prominent airplane man 
ufacturer—trains you quickly 
for this thrilling, profitabl 


career. 


LEARN RIGHT AT HOME 


Our F ree 300k “Th 

tion,” tells you all J no present 
opportunities in aviation, the futur 
possibilities, and how this extr: 
dinary Extension Course will fit 
you for this career right at hom 

Our Course will save you $150 to 
$200 on your pilot’s trainin 





EASY PAYMENT TERMS 


Tear out this coupon—sign and m 

at once for this Free Book It 
bring you just the facts you w 

know about our practical Di; Dl oma C ourse 
of simple lessons. It will also te you 
about our Free Employment Servi nd 
our Easy Payment Plan, 


Now Sent Free 


Use Coupon to Receive Book Without 
Cost 








1451 South Ave. YOUNGSTOWN, OHIO 


Send me your Free Book entitled “The Call 
of Aviation,” and full particulars concerning 
your Extension Course and easy payment 
plan. 
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need of the airplane, selling the ship 


is not difficult.” 
Every day, cities large and small 


are developing new facilities for the 
accommodation of air travel. Cities 
which are laggard in providing air- 


ports are already losing money; and 
when a city finds itself missing from 
the nation’s air map, the condition is 
soon remedied. This of course bene- 
fits aviation, for first of all the cry- 
ing need of the industry is for first 
class flying fields equipped for night 
as well as day flying. 

“The airplane of tomorrow may be 
as different from the airplane of 
today as the first automobile was 
from the 1928 model. But tomor- 
row, it is a surety, we will have 
airplanes—a vast army of them. 
Seeking always speedier means of 
communication and travel, man to- 
day has nothing faster or surer than 
the airplane. For this reason alone 
the man or company entering air- 
plane retailing today will find him- 
elf in highly profitable business to- 
morrow.” 

Further evidence of the opportu- 
nities in airplane retailing is offered 
y the Stearman Aircraft Company 
1f Wichita, Kansas, whose present 
les organization consists of 7 dis- 
tributors and 14 dealers. One of 
these, George A. Wies, Inc., of 
Mineola, Long Island, has sold 26 
Stearmans since the first of last 

rech—during that period making 
$10,000 net out of the Stearman 
franchise. 

Their contracts are considered 
very favorable to the retailer, in that 
all retail sales in his territory are 
passed to him. The manufacturers 
sell nothing but territory, leaving the 
direct sale of planes to the retailer 
and referring all inquiries from his 
territory directly to him. Moreover, 
in addition to furnishing all adver- 
tising material to their retailers at 
cost, the Stearman factory assumes 
the obligation to advertise its prod- 
uct aggressively in all the national 
trade papers, and at this time is 
negotiating for advertising space in 
publications other than the aviation 
trade journals. 

The Stearman Company is positive 
that “the right line, which implies 
good design and good merchandising 
policies, holds the same possibilities 
for the dealer today that the Buick 
franchise (for example) held for the 
dealers who chose it ten or fifteen 
years ago. Commercial aviation is 
now out of the barnstorming period 
and is entering upon a substantial 
growth that calls for intelligent and 
careful direction to the point that 
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tion. The demand is. growing 
Private Commercial lines are 


springing up in every section of the 
ud. 3 Numerous Aircraft Manu 
facturing Companies and Sales 
\gencies are in need of trained men 
PICK ONE OF THESE JOBS 
NOW AND PREPARE YOUR 
SELF FOR IT 
Pilots—Airplane mechanic—Builder 
Airplane Instructor Airplane 
Inspector—Airplane Constructor 
Designer—Aircraft Salesman. 
ONLY A LIMITED NUMBER 
CAN BE ACCEPTED ON THIS 
UNUSUAL PLAN 
Write or wire for FREE copy of “Air 
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within ten years its degree of de- 
velopment will be unlimited.” 

The total number of retail outlets 
of The Swallow Airplane Company, 
whose factory is also located at 
Wichita, Kansas, is 75—of which 35 
are distributors. That their retail- 
ers too are making money is indi- 
cated by the fact that their Los 
Angeles dealer recently sold four 
planes in a single week, while their 
Wisconsin representative at Mani- 
towoc recently accepted six Swallows 
in one flyaway delivery—all of which 
were sold in two weeks. 

In their opinion too, “the airplane 
industry will be a repetition of the 
automobile in iti. of business 
and possibilities.”” They believe fur- 
ther that, figuring the aircraft in- 
dustry of today where the automo- 
bile industry was when the same 
number of machines were being 
sold—say, 25 years ago—the air- 
plane industry will see a greater 
production in its next five years than 
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the automobile did in its correspond- 
ing period. 

The Swallow Company “bases this 
opinion on the receptive frame of 
mind of the present generation to 
speed and new creations, and to the 
development of the automobile in- 
dustry which the airplane industry 
can refer to as a precedent—in engi- 
neering as well as in production and 
distribution.” 


E. M. Laird of Chicago is hopeful 
for 1929. Laird planes were turned 
out at the rate of one every two 
weeks during 1928. It is expected 
that this production schedule will 
be tripled during 1929. Earl Daugh- 
erty of Long Beach, and Fred 
Becker of Port Washington, Long 
Island, are among the most success- 
ful Laird distributors. Like many 
other manufacturers, the Laird com- 
pany believes that time payment 
methods of retailing planes will 
eventually become more common, 
though they feel that the distribu- 
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LEARN TO FLY! 


Commercial Aviation Needs Men 


There is money for you tn Aviation, if—you get 
thorough training NOW! Our courses will give 
you this training—they are taught under the di 
rection of U. 8. Licensed Transport Pilots and 
Mechanics, and cover everything about planes 
motors, their maintenance and construction. Every 
thing a pilot or mechanic must know to secure a 
good paying position, Our equipment is new and 
of modern design, subject to daily U. 8S. Govern 
ment Inspection. 


Thorough Instruction at Low Cost 


We teach you by actual flying and practical in 
struction; no long course needed. We guarantee 
sufficient hours in the air to make each student 
master of his ship; pilot it safely and efficiently 
without assistance No student bond required 
Our ground course gives thorough instruction in 
ground work and will qualify you for any ground 
position or you can take the course combining 
ground instruction and flying which will qualify 
you for a private, industrial or limited commer 
ial pilot’s license. The cost is low considering 
daily flying and thoroughness of theoretical and 
ground instruction on latest modern type planes 
Wright Whirlwind and other standard motors 
Our big new book “AVIATION AND YOU" tells 
all the facts—it is FREE. Write for it at once 


Von Hoffmann Aircraft School 


313 Lambert-St. Louis Flying Field 
ANGLUM, MO. 








All you want to 
know about 
aerodynamics 


“HE first volume 

of a series of air- 
plane design. The 
book presents a thor- 
ough, authoritative 
treatment of aerody- 
namics; a_ synthesis 
and interpretation of 
the prior art and the 
existing state of 
knowledge in the 
fundamental princi- 
ples of airplane de- 
sign. 
Airplane Design 


AERO- 
DYNAMICS 


Edward P. Warner JDYNAMK( . 
Professor of — Aeronautical >. 
Engineering, Massachusetts “Saeeee 
Institute of Technology; Ap- 
pointed Assistant Secretary of 
the Navy for Aeronautics, 
July, 1926 
600 pages, 6x9, 333 
illustrations, $7.50 


HE object of the book 
is to serve the re- 
quirements of airplane 
design, though the topics 
treated are not uniformly 
characterized by immedi 
ate availability of prac- 
tical application. Matter 
of abstract or academic 
interest is introduced 
where, but only where, it 
will round out the picture 
of aerodynamic develop- 
ment, not as a group of 
disconnected results of 
disconnected tests, but in 
the aggregate. The 
sion 1s detailed and com- 
plete, covering in logical sequence every phase 
from nomenclature to controls and control 
lability; maneuverability, and spinning 
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When You 
build model 
planes and 


gliders, use 


Balsa Wood 


builders 
make their planes from 
Balsa Wood — it is the 
lightest wood known, yet 


Commercial 


weight for weight strong 
as pine. Its resiliency like 
that of spruce. We have 
Balsa Wood pieces cut 
in special width for the 
builder of model planes 
and gliders. Prices as 
below. 


Prices Postpaid 


Length Width Thickness 


36” 6” 2 $1.25 
36” 6” 1.75 
40” 5” 2 1.25 
40” 5” - 1.75 
36” an 60 


Prices on other sizes 
furnished on request 


THE 
FLEISCHMANN 
TRANS. CO. 


Balsa Box Dept 
689 Washington St. 
New York City 


Chicago, Ill. 
327 So. La Salle St. 


San Francisco, Calif. 
245 llth St. 


Write for our free booklet 
on model construction 
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tor, in connection with a finance 
company, will naturally be the initi- 
ating factor in this program. 

Travel Air takes the position that 
dealers should be men of established 
credit, of demonstrated business 
ability, and of some experience in 
aviation. Automobile distributors, 
because of their knowledge both of 
the automotive field and of sales- 
manship generally, are considered 
valuable prospects for commercial 
aviation personnel. Among the deal- 
ers who are outstandingly success- 
ful in distributing Travel Air planes, 
are H. C. Lippiatt of Los Angeles; 
the Travel Air Ways of Dallas; 
Wm. H. Emery, Jr., of Bradford, 
Pa.; Bob Shank of Indianapolis; Fly- 
ers, Inc., of Albany; and the N. R. 
Airways, Inc., of Mineola, L. I., N. Y. 
There are 37 Travel Air distributors, 
with dealers located at more than a 
hundred different points. 

Another Wichita manufacturer, 
Clyde V. Cessna, reports plans for an 
expanded program of distribution. 
Forty-six Cessna monoplanes have 
been built and delivered since the 
company was organized, and with 
increased production facilities, this 
number will be increased rapidly. 
The Beacon Airways of Kansas City 
in the middle west, and the Atlantic 
Sales Corporation in the east, are 
among the distributors of Cessna 
Aircraft who have done highly suc- 
cessful work. 

Command-aire, Inc., of Little 
Rock, Ark., will be in quantity pro- 
duction immediately. At the Chi- 
cago show more than two hundred 
orders were signed, two different 
contracts for 50 planes each being 
entered into with Herbert R. Miller 
of Los Angeles and Aviation Service 
& Transport Co., Inc., of Chicago, 
besides one for 60 planes with W. B. 
Hunt Bancroft Smith, of New York. 
Ten planes were purchased by A. R. 
Taylor of Detroit, and twenty by the 
Eastern States Aircraft Co., of 
Springfield, Mass. Twenty-four 
went to the General Aviation Cor- 
poration of Syracuse, and another 
lot of 25 was contracted for by the 
Congressional Airport Co., of Wash- 
ington, D. C. 

Major J. Carroll Cone, director of 
sales for Command-aire, expressed 
great satisfaction over the outlook 
for 1929. Production is to be very 
considerably increased during the 
year, and this expansion would have 
had to take place on the basis of the 
orders already in hand before the 
Chicago exhibit even without the 
stimulation which was received 
there. Time payment can be ar- 
ranged with dealers on the Pacific 
Coast, according to Major Cone, and 
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although the Command-aire company 
does not itself engage in such ar- 
rangements, it does not discourage 
this practice among its distributors. 
Despite the fact that there are 
already 29,505,475 motor vehicles in 
operation, the coming year will 
probably be the greatest in the pro- 
duction of automobiles the world has 
ever known. But even while we are 
realizing that American automotive 
dealers and distributors now earn 
$800,000,000 a year in commissions, 
the purring motor of an airplane 
overhead is voicing a thrilling invi- 
tation of immeasurable opportunity. 
The public needs and wants aviation. 
Aviation needs and wants retailers. 
Why not get in on the ground floor 
of this promising industry, and 
retail airplanes in your territory? 


sates COCCCODEEADOUEERODCEDESEROUOEEEEGROCSEEGREGGGRERERCCORRRCERCCORONOSEREAEEES 


Curtiss Flying Service 


(Continued from page 68) 


dusting, aerial photography and 
surveying, taxi service, and cross- 
country flying will be undertaken by 
each of the units, as demand is made 
for this type of work. 

Mr. Keys’ statement read, in part, 
as follows: 

“Your company started business 
on September 17, 1928, with $6,750,- 
000 in hand, together with the owner- 
ship of all the capital stock of the 
Curtiss Flying Service of New York, 
a company which had been operating 
at Curtiss Field, Mineola, for many 
years. 

“Your company is now operating 
Curtiss Field at Mineola, and fields 
at Portland, Maine; Bridgeport, Con- 
necticut; Miami, Florida; and Palm 
Beach, Florida, the two latter being 
land and water operations. There is 
no training school at Palm Beach, 
but a school has been established at 
Miami. 

“Fields at the following points are 
scheduled to begin operations in the 
early spring of 1929: Boston, Syra- 
cuse, Buffalo, Cleveland, Detroit, 
Chicago, Toledo, Columbus, Indian- 
apolis, Louisville, and St. Louis. 

“Negotiations are under way at 
the following cities looking to the 
establishment of operations in the 
late spring or early summer of 1929: 
Kansas City, Philadelphia, Washing- 
ton, Minneapolis, Denver, Los An- 
geles, and San Francisco. 

“Your company has also under 
consideration fields at Tulsa, Okla.; 
Wilmington, Del.; Portland, Ore.; 
Spokane, Wash.; Pittsburgh, Pa.; 
and Grand Rapids, Mich.” 
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ord in 1929. 
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Why not feel 100 per cent safe 
while in the air with students? 
With SEATON’S STUDENT 
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PATENTS 


Time counts in applying for patents. Don’t 
risk delay in protecting your ideas. Send 
sketch or model for instruction or write 
for FREE book, ‘‘How to Obtain a Patent”’ 
and ‘‘Record for Invention’’ form. No charge 
for information on how to proceed. Com 
munications strictly confidential. Prompt, 
careful, efficient service. Clarence A. O’Brien, 
Registered Patent Attorney, 315-B Security 
Bank Building (directly across street from 
Patent Office), Washington, D. C. 
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Radio Requirements 


asounenenennenscescvsessonsensceuscnsvssovscsesosensaveossosvsceceoe soe 
(Continued from page 29) 


diate-frequency equipment and that 
it will be necessary to change to 
high-frequency apparatus to make 
further advances along this line. 
High-frequency observation equip- 
ment has been under development 
for the past year and a half at the 
laboratory located in Washington, 
D. C. 

This laboratory has made impor- 
tant studies in the design, develop- 
ment, and test of new aircraft radio 
equipment, and has co-operated to 
the fullest extent with the Bureau 
of Aeronautics at all times.” The 
problems now in hand are: 

(a) Design of a light-weight radio 
telephone set for combat planes: (v) 
Design of a high-frequency radio set 
for observation planes; (c) Design 
of a high-frequency radio set fo) 
scouting planes; (d) Design of an 
intermediate-frequency radio set for 
scouting planes; (e) Development of 
a fixed radio compass for scouting 
planes; (f) Development of a re- 
tractable radio compass for lighter- 
than-air craft; (g) Development of 
intermediate and _ high-frequency 
equipment for rigid airships; (h) 
Development of gasoline-engine- 
driven emergency power apparatus. 

The redoubled efforts of the Navy 
Department in coping with aircraft 
radio problems are prompted by two 
major reasons—to meet an exigency 
for equipment of this kind and to 
temper a storm of public criticism. 
The question “What is the matter 
with naval aircraft radio?” has ap- 
peared with such frequency and in- 
sistency during the past year as to 
remind us of that famous interroga- 
tion, “What is the matter with Kan- 
sas?” 

This question, as applied to the 
Navy, was first propounded in a 
radio editorial, about two years ago, 
by Professor J. H. Morecroft of Co- 
lumbia University, and one of 
America’s outstanding radio author- 
ities. At that time the question was 
asked in connection with the at- 
tempted Hawaiian flight of Com- 
mander John Rogers, which attempt 
came to grief. The answer of the 
Navy, briefly, was that emergency 
radio equipment had to be sacrificed 
in deference to the requirement of a 
minimum seaplane load. Hence, we 
find Admiral Moffett prescribing 
“maximum power per pound of 
weight” for future aircraft radio 
apparatus. 
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Heath “Super Parasol” 
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Chicago Aircraft Show? 


America’s Most Popular 
Sport Plane 


$975 Flyaway 


Large Illustrated Folder 10c 


Heath Airplane Company 
Chicago, Ill. 
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The query of Professor Morecroft, 
“What Is the Matter With Naval 
Radio,” though asked more than two 
years ago, has been repeatedly heard 
as an echo during the past year. 
Other flights of the Navy in which 
either radio was lacking or inade- 
quate have served to amplify that 
echo until it can be heard with the 
distinctness of the original voice. 
However, the recent efforts of the 
Navy to cope with these problems, 
regardless of time or cost, are likely 
to bear fruit. In fact, Admiral Mof- 
fett declares, “It is believed that 
these problems can be solved and ex- 
perimental sets constructed before 
the close of the fiscal year 1928,” al- 
though no especial benefit will accrue 
to the Army through the engine 
muffling experiments, they will con- 
tinue. 

“The Army Air Corps never gives 
up on experiments of this nature,” 
he said. “It may be that eventually 
we will find a way to eliminate the 
propeller noise, and then we will have 
attained the objective of these tests, 
and one that should result in a real 
benefit to military aviation.” 


Airplane Design 


PIPPI seeeeeene 
(Continued from page 48) 


while cruising will be able to adjust 
the prop to a deeper pitch more 
conducive to fast flying at reduced 
throttle. The pitch may also be ad- 
justed to various altitudes. 

A multi-motored flying wing will 
be the trans-ocean transport plane 
of the future. It will be the ultimate 


word in speed and safety. Few 
steady travelers will willingly gamble 
their safety on a single motor over 


oceans or desert, no matter how de- 
pendable that one motor may become. 
Motors will be mounted in the wing 
in such a manner that mechanics 
may make temporary repairs while 
in flight. 

Some people think nothing possi- 
ble until proved. But as one par- 


ticipating in the steady advance of 
aeronautics, I feel safe in predicting 
that business and professional men, 
ranchers and 
next five years will be flying in just 
the type of aircraft I have pictured 


salesmen within the 
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Reactions of visitors to the ex- 
hibits at the International Aeronau- 
tical Exposition indicate that manu- 
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“LEARN TO FLY AT A MIDWEST AIRWAYS 
CORPORATION SCHOOL” 
Under direction of John H. Livingston 


Three large Airports in the Central West—at Aurora, Lillinois, Monmouth, Illi 
nois, and Waterloo, lowa. 
We are training students to fly because we need pilots for the planes we sell. 
Largest distributors of commercial aircraft im the central stetes 
MIDWEST AIRWAYS CORPORATION 


Waco and Ryan Distributors 


AVIATION IS HERE; CAN YOU SPEAK 
“AVIATION LANGUAGE”? 





Large 18”x24” Blueprint showing the top, side and front views of a modern 
airplane th aul the important angles and parts clearly marked A ‘“‘visual 
nomenclature 

Send one dollar today and become ee iliar with such terms as aspect 
ratio, incidence, amber, dihedral, stagger, et Indis pens abl f you read 
aviation books or magazines. Makes a wall referem hart for studeats 
or airports 
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Send one dollar for pair of WINGS and card entitling you 
to free counsel service of the ACME AIRMEN. We save 
you money at flying instruction and in buying planes. 


ACME AIRWAYS, 82 Proctor Bldg., TROY, N. Y. 





The ONE School that gives COMPLETE 
quality training Specializing in long, 
horough Ground and Air Courses producing ex- 
s and commercial pilots. San Diego has perfect flying 


und Greatest continuous flying activities of any ¢ 
ates. It means something to be a Ryan graduate 
Send for Descriptive Catalog 


T. C. RYAN FLYING SCHOOL £6 formett, Arsmue 


San Diego, Californing 








Aviation Engineering School 


Tel. Circle 1010 
225-7 West 57th St. at Broadway, New York City 


—LEARN TO FLY BY FLYING NEW SHIPS— 


AVIATION !—If it is worth learning—Learn it right at the leading school Com 
plete, Practical training in every branch of aeronautics. We teach you ‘“‘by 
doing.”” Aeronautical Engineering, Aircraft Drafting, Flying Machine Shop 
Practice, 7 and Engine Mechanics, Aircraft Welding, etc 

train yeu for all Government licenses. Come and see us. 





AIRPLANE SPRUCE 


Rough Green—Air Dried—Kiln Dried Rough or Finished to 
your sizes. 
Prompt shipments in carloads and less than carloads. 
We supply many of the largest aircraft manufacturers in the 
United States and Europe. 


J. V. G. POSEY & COMPANY 
Northwest Bank Buildin ‘ORTLAND, OREGON 
SPECIALISTS IN MIRPLANE SPRUCE FOR FIFTEEN YEARS 











Lancaster & Allwine 
Registered Attorneys 


PATENTS & TRADE MARKS 


Information on Request 


471 Ouray Building, 805 G Street, N. W. 





W ashington, D. C, 








CHICAGO’S FASTEST 
GROWING FLYING CLUB 
Silver Wings and Membership Card $1.00 — Resident 
Membership and 10 Hours Dual Instruction §200.00— 


Solo Rate $5.00 Per Hour—Associate Membership and One 
Hour Per Month Flying $25.00. 


OGDEN PARK FLYING CLUB 
6719 So. Ashland Ave. Chicago, Ill. 















ILLUSTRIERTE 


FLUG-WOCHE 


Periodical for Furthering Air Travel in the Service of Business and 
International Traffic 
Alr Travel-Engineering Air Travel-Business 
Air Travel-Policy 
Appears Monthiy Annual Subscription Price Mark 28.00 


VERLAG FUER DEUTSCHES FLUGWESEN 


Berlin-Lichterfelde, Augustastrasse 18, Germany 





Coming South This Winter ? 


Possibly you are already down here near the South's 
leading aviation school. Let us give you the facts 
about our comprehensive flying instruction course— 
an inquiry will involve no obligation. 


McMULLEN AVIATION SCHOOL - TAMPA, FLA. 

















LAST CHANCE TO ENROLL AT LOW COST! 
EASY TERMS 

A small down payment of $300.00 on Limited course and $750.00 on 
Transport course; balance $50.00 a month after learning, while 


Earning! ; 
Write for Offer 
BENNETT FLYING SCHOOL 


217 West 14th Kansas City, Mo. 
Branch schools located at Okmulgee, Oklahoma, Pittsburg and Coffeyville, Kans. 














engine cowls 
propeller noses 
streamline wheel fairings 


Spun and hand-hammered work 
in dural or aluminum to order. 


MWAGOSY A BUSCHER 
120 WALKER STREET . NEW YORK CITY 


= — 














NAVIGATION and METEOROLOGY 


A requirement - a necessity - on asset to 
COMMERCIAL and TRANSPORT PILOTS 
A new and up-to-date course for any P preparing to take the 
oy of Commerce examination. mple and thorough—covers 
os eee of the subjects—casily mastered at home.—Learn with 
airchi 


THE FAIRCHILD SCHOOL OF AERONAUTICS 
Box 1515, CINCINNATI, © 











Eagle Airport School of Aviation 
HINCKLEY, ILL. 
50 miles West of Chicago 
Complete training either by the hour or course. 
Distributors for the Air-King, Exclusive Agency 
Northern Illinois, Southern Wisconsin and State of 
Iowa. Price $2175, less motor. 
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North€aster 


EJAING TOGS 
Heimets, goggles, flying suits. 
Write for complete catalog. 
BECK DISTRIBUTING CORP., 66 E. 131st ST., N. ¥. C 








AT LAST!— 
BOYS 


American Ace 
Aeroplane Kite 
(Ace of All Model 
Aeroplanes) 














A_ REAL OPPORTUNITY 


FROM ATLANTIC CITY, N. J. “Doc” Allan during the past Ten 
years has flown Thirty-three Thousand passengers from the Curtiss 
Air Station, Atlantic City. WHY? Because he is a qualified trans- 
port pilot. He has prepared a complete course in Aviation that will 
be offered for a short time at $5.00. Don’t fail to send for his FREE 
prospectus. It’s yours for the asking. 


A. LIVINGSTON “DOC” ALLAN 
Curtiss Air Station 
Atlantic City, N. J. 


no tools required in assembling 
Will zoom, loop, barrel roll, and do 
5 and will fly for hours. 


Ready to fly in 15 minutes, 
“American Ace” is guaranteed to fly. 
other circus stunts. Can get altitude of 5,000 [t., 
Wing Spread, 33 inches, constructed of Hickory, Holland cloth, Aluminum 
struts and spars, adjustable stabilizer, etc. 
Price $2.25 complete with 400 ft. flying string. Parcel Post prepaid. 
25c¢ extra West of Rocky Mountains 


THE AERO KITE CO. 
630 Race Street Philadelphia, Pa., U. S. A. 














Tou Can Fly Right—When We Get Through With You ! 


all the schools then come to Gary and see for yourself that we have 
the finest and most cor aviation school in the country. You don’t have 
believe this—Come al i see for — 
Write for s literature and booklet 
Mechanics $100.00 Private Pilot “$350.00 Limited Commercial $800.00 


ATKINSON AVIATION CO. 
“SCHOOL OF AERONAUTICS” 
Distributors Monocoupe and Buhi Airplanes 
406 WASHINGTON ST. GARY, IND. 





AERONADTICA 


THE MONTHLY INTERNATIONAL ILLUSTRATED REVIEW 
Official publication of the pilots of Italy. 
The richest and largest aeronautica] publication. Every one interested in acro- 
nautics should read our review. 
Specimen 10 Lires. Yearly subscription, 100 Lires. Address your subscription to 


AERONAUTICA, VIA GESU N. 6. MILANO, wid 
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No. 1,686,117, PARACHUTE FLARE, Patented October A combination of lighter than air and heavier than 
928, by Guy M. Ball, of Dayton, Ohio. 


bo 








air aircraft, providing means whereby the rigidity of 
the gas containers may be increased by arranging cy]l- 
indrical gas containers with conical ends in parallel 
position with respect to the normal line of flight. Spe- 
cial driving means is provided of the dual type, the 
propellers operatively mounted in such a way that they 
can be swung at any described angle paralleling the 
sides of the aircraft. 

No. 1,685,888, AEROPLANE, Patented October 2, 1928, 


This invention relates to flares and more particularly by George C. St. Louis, of Fresno, California, Assignor 
to parachute flares adapted for use in night flying for of One-Half to Francis A. Spooner, of Willows, Cali- 


lighting up the ground when landing, or for lighting fornia. 
up the ground in a similar way to facilitate bombing 


by aircraft. 


No. 1,686,130, AIRCRAFT, Patented October 2, 1928, 


by Charles S. Hall, of Los Angeles, California. 
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Dual wing surfaces are provided in this construction, 
one forwardly and one rearwardly of the pilot seat. 









124 Popular Aviation 


The wings are so mounted as to be movable relative to 
the fuselage in such a manner that the angle of ascent 
and descent of the plane can be controlled. 

No. 1,686,071, AEROPLANE, Patented October 2, 1928, 
by Vincent Cavaleri, of Brooklyn, New York. 





The invention disclosed in this patent resides in the 
provision of a propulsion unit which sucks in air from 
the front of the aeroplane, compresses it, stores it, and 
exhausts it rearwardly of the aeroplane as needed for 
propulsion purposes. 





Special Features 


< 
=~ 


This month’s Poputar AvIa- 
TION contains several features 
of more than ordinary inter: 


est. Look for 


Prize Contest on page 84, the 
Aviation Clearing House on 
page 98, and the Aeronautics 
Travel Bureau on page 99. 


Why not keep in touch with 
all of these special depart- 
ments and with the develop. 
ments of aviation by subscrib 
ing to Poputar AVIATION 

now AERONAUTICS—$2.50 a 


year? 


Popular Aviation Publishing Co. 
608 S. Dearborn St., Chicago 
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No. 1,685,881, PROPELLER BLADE, Patented October 2, 
1928, by Moses C. Nixon, of Chicago, Illinois. 











A hollow propeller blade of simple, strong and dur- 
able construction, reinforced so as to retain its true 
form and pitch under varying conditions. 

No. 1,686,298, AIR OR SEAPLANE STATION, Patented 
October 2, 1928, by George A. Uhl, of San Antonio, 
Texas, Assignor of One-Third to George E. Ginter and 
One-Third to Phelps & Dewees, a Firm Composed of 
Raymond Phelps and George Dahl Dewees, all of San 
Antonio, Texas. 





In this aerial station one form of grapple is used 
when a plane is to be started on a flight and the plane 
is supported by the grapple and the carriage proper 
and is driven under its own power beneath the annular 
track until sufficient speed has been attained to allow 
the plane to safely take the air. Still another form 
of grapple is used for the termination of a flight. 

No. 1,687,000, AIRSHIP, Patented October 9, 1928, by 
Joaquin Silveira Abreau, of San Francisco, California. 
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An airship of the dirigible type, propelled and con- 
trolled by a plurality of detachable airplanes or pro- 
pelling units, each of which is adapted to operate in 
conjunction with the other airplanes or units in pro- 
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pelling and controlling the airship, and also adapted to 
operate as an airplane independently of the airship. 
The invention is in fact an aerial base for airplanes. 


No. 1,687,064, DEVICE FOR FACILITATING THE SPREAD- 
ING OF PARACHUTES, Patented October 9, 1928, by 
Giuseppe Furmanik, of Rome, Italy, Assignor to Gia- 
como Achille Calabi, of Rome, Italy. 











This device comprises a ring of material, with radial 
perforations, in which an elastic cable is placed which 
is fitted into a groove of the outer circumference of 
the ring. Between the elastic cable and the outer groove 
or channel the end of the parachute fabric and its 
suspension ropes are inserted, so that at the moment 
of leap the air in penetrating into the inner circum- 
ference of the ring in addition to the pressure produced 
by weight will disengage the end of the fabric normally 
clamped between the elastic cable and the outer channel 
of the ring so as to spread the parachute. 


No. 1,687,198, AEROHELICOPTER, Patented October 9, 
1928, by Frantisek Formanek, Ladislav Zeman, and Ed- 
mund Zeman, of Bratislava, Czechoslovakia. 
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This invention relates to heavier than air flying ma- 
chines, and has for its object to provide an improved 
aircraft in which shall be combined both the properties 
of an aeroplane and also those of a helicopter in that 
it shall be capable not only of horizontal flight and of 
volplaning in the manner of an ordinary aeroplane, but 
also of vertical ascent and descent and of hovering in 
any desired position in the manner of a helicopter. 


No. 1,687,203, AIRCRAFT, Patented October 9, 1928, 
by Charles S. Hall, of Los Angeles, California. 
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For Lighter ’planes... the 


CAMERON 


SIXTY HORSEPOWER 4-IN-LINE 
iM TE Tit) 


Eliminating the difficulties encountered in 
adapting radial engines to lighter planes ... 
where stream-lining is the most vital fac- 
tor...this new straight-line engine gives 
more power in proportion to weight 
and displacement than any power- 
plant in its horse-power class. 


A DESCRIPTIVE FOLDER WILL BE MAILED ON REQUEST 


National Aero Corporation 


100 East 42nd St. New York City 


Sales Offices 

















JUST COMPLETED 


and the Outstanding Success of the City 


The 
Belvedere Hotel 


48th Street West of Broadway 


NEW YORK CITY 
Times Square’s Finest Hotel 


Within convenient walking distance to important 
business centers and theatres 


Ideal transit facilities 


450 Rooms 450 Baths 
Every Room an Outside Room—with Two Large 
Windows 
Large Single Rooms, Size 11’ 6”x20’ with Bath, $4.00 
per day 


For Two, $5.00—Twin Beds, $6.00 


Large Double Rooms, Twin Beds, Bath, $6.00 Per Day— 
Special Weekly Rates 


Furnished or Unfurnished Suites with Serving Pantries, 
$95 to $150 Per Month 


Moderately Priced Restaurant 
featuring a peerless cuisine 


Illustrated booklet free on request 


CURTIS H. HALL, Managing Director 
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LEARN TO FEY ~ EE: 
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{V7 iy , Nt 
aide hice | 1928 
Lincoln Training Assures Success 
eee ee oe ine ae et ee The propellers in this aircraft are mounted upon re- 
greatly improved facilities—at the Lincoln Airplane School. volvable frames arranged upon the sides of the ship, 
eraining ‘methods, You too, come to the Lincoln School. thus permitting the propellers an unobstructed oppor- 
Get instruction that assures success! tunity of producing an air stream paralleling the longi- 
COMPLETE GROUND AND FLYING COURSES tudinal line of flight. The propeller mountings also 
eet ats eS any Dae dart bate to Ge 00 eae are so arranged that a thrust may be delivered at any ad 
our frit sims in fying instruc- big money in aviation. Ground angle upon a plane paralleling the line of flight. 778 
e . @xperienced in- men receive high pay 
aeestens teach you to Gy eervet- you eto thorough course is No. 1,687,346, AVIATION CAP, Patented October 9, 
you Ro opportunity to develop bed our great plant on real’ planes 1928, by Adolph Martin Mondl, of Oshkosh, Wisconsin. 
habits. Teach you to handle a furnished by the Lincoln Aircraft 
plane under any conditions. Al- Factory. You learm how to over- 
though more than 15,000 pas- haul giant motors, construct and 
sengers have been takem up from repair fuselages, wings, landing 
our airport, we have never had gear, ribs, etc.—every part of @ 
an accident. plane, “ 
Get Full Information! 
Send for free information about our complete avia- 
tion training course, low tuition, living expenses, ete. 
Write at onee! 
WHERE LINDBERGH LEARNED 
232 Aircraft Bldg. Lincoln, Nebr. 
9 Hii! witty | IH} i] i {i | (iW 
: i ti i} WHI | HH) i 1} 
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ice, enjoyable environment and = tioned, one running from the center of the forehead Ww 
er ee . , = to the rear of the cap and the other seams being arc 
the highest refinements of gooc == Pema gion ally dividing the sid ti f th 
living at The Benjamin Franklin. — 5 — and equally dividing the side portions 0 e cap. 1¢ 
Here you will find, combined in No. 1,687,636, AERONAUTICAL PROPELLER, Patented 
eee vn Genial October 16, 1928, by Sylvanus A. Reed, of New York, 
an unusual manner, the tradition- ew Waals Assignor to The Reed Propeller Company 
PF: spitalit f > ‘ ss , . : 
u he -s0%9 2a —— Inc., of New York, New York, a Corporation of New 
more leisurely = York 
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¥: Twelve hundred rooms, = 
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* * . Rates commence — , 
et. —— == An improvement on U. S. Patent No. 1,463,556, dated 
‘i ‘AD WORMS LELAND WICCNE =—— July 31, 1923, and having particular reference to metal . 
NOD airplane propellers. In this particular case the inven- . 
— a wa — __ tion includes a simplification of structure whereby omit- P 
HHH! i i} AHA THMTATATTATAAT RAE Haat HUTHNeTaHTAtT j,— _ ting the features needed for interchangeability with cus- 
HAFAVATUNAAHATARGL CU AA: WATE Hill WHE Hil tomary wooden propellers on the same steel hubs, a 
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propeller may be obtained of greater efficiency and 
strength with less aggregate weight. 


No. 1,687,884, PARACHUTE, Patented October 16, 
1928, by Frank R. Owens, of Beaver Crossing, Nebraska. 











A parachute having a dome of flexible material, a 
tube secured therein by one end, said end being in 
spaced relation to the dome of the parachute, a rigid 
ring secured in the lower end of the tube, a rope secured 
to said ring, ropes secured to the lower edge of the 
dome of the parachute and having a slidable connection 
with the first mentioned rope. 


HYDROPLANE, Patented October 30, 
Traver, of Binghamton, New York. 


No. 1,689,807, 
1928, by Carl H. 











This invention relates primarily to an adjustable run- 
ner arrangement which will permit the airplane to land 
on water, snow, ice or the like. These supplementary 
runners are mounted within the pontoon of the hydro- 
plane. 


No. 1,687,955, GyroscoPic CoMPASS, Patented Octo- 
ber 16, 1928, by Harry L. Tanner, of Brooklyn, New 
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Here’s a plane that 


sells itself 





Mt CAVEIIER 


new super-performing, exquisitely agpetases, 
iene cabin monoplane for two passengers, Now 


going into production. Dealers are being signed. 


Wing span — . 
Overall length — 
Power plant Velie M-5 
Cruising speed 7 m.p.h. 
Top speed — ~105 m.p.h. 
Landing speed — 38 m.p.h. 


PRICE $2,985 F.O. B. FACTORY 
COMPLETELY EQUIPPED 


Star Aircraft Co. 


BARTLESVILLE, OKLAHOMA 


ONE OF THE MOST SOUNDLY FINANCED ORGANIZATIONS 
IN THE AIRCRAFT INDUSTRY 








READ 


AIR NAVIGATION AND 
METEOROLOGY 


By Capt. Richard Duncan, M. C. 


If you want to take up flying, do it correctly. 
Anyone can learn how to fly, but to steer your 
course, is another matter. How to get there by 
dead reckoning. 


Lindbergh - Chamberlin - Goebel 


Transatlantic, transcontinental and round the world fiyers, 
mail pilots, etc., use the same method of air navigation to 
plot and steer their course. 

It is simple, accurate and practical. After reading this book, 
no difficulties will be offered to the most inexperienced student 
or pilot. It has been adopted as the text book by many of 
the leading schools. 


No Pilot or Student Should Be without a Copy 
“Aviation” 


In its review says: He has produced a complete and practical 

work on air pilotage, which will prove of great value to the 

student as well as the experienced pilot. 

The Price is $3.50 Postpaid. Special rates to Clubs 
and Schools. Write for it today. Don’t delay 


T. MARR, Distributor 


729 Greenwich St. New York City 
Clip Coupon Below _ 


T. MARR, 729 Greenwich, St., N. Y. City 

Kindly send me .... 
Meteorology. Enclosed “find check ( 
send C. O. D. ( ). 


_.... copies of Air Navigation and 
) or money order ( 


) or 


I tensennie neice 
CITY 
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York, Assignor to The Sperry Gyroscope Company, of a. 
Brooklyn, New York, a Corporation of New York. : 
6 CYLINDER RADIAL AIR COOLED : 
Ace 
S 
Acn 
Ad\ 
Deliveries Aer 
in March x 
Ae! 
: Aer 
Brownback Motor Laboratories Aer 
Incorporated All: 
P-1038 Graybar Bldg., New York Ale 
Cc. C, Ludlow, Los Angeles . 
Ericson Aircraft, Ltd., Toronto ae 
STATEMENT OF THE OWNERSHIP, MANAGEMENT, - 
CIRCULATION, ETC., REQUIRED BY THE ACT An 
OF CONGRESS OF AUGUST 24, 1912, oa 

+ od oe — published monthly at Chicago, Illinois, This invention relates to gyroscopic direction indicat- an 

State of Illinois : ing instruments and more especially to the type of such P 

County of Gattetss. apparatus which has a positive directive power, that is, An 

Before me, a Notary Public in and for the State and an instrument which will seek the meridian, if displaced At 
Ss onppeen d pearl ry aistiee aed therefrom. The patent specifically improves upon prior * 
says that he is the Editor of the PopuLAR AVIATION and patent No. 1,309,591, dated July 8, 1919. Ay 
that the following is, to the best of his knowledge and be- 
pe anily, cue tap settee ae ee No. 1,687,970, LiqguID CONTROLLED GYROSCOPIC CoM- Ax 
publication for rt date shown rig the above caption, re- Ame, Patented October 16, 1928, by Louis F. Corliss, An 
quired by the Act of August 24, 1912, embodied in section of South Tamworth, New Hampshire, Assignor to The | 
bas —. — cy a ps a hg ice ibiibin Sperry Gyroscope Company, of Brooklyn, New York, a A\ 

- e mes C ac sses e ) sner, Steen a meen F 
editor, managing editor, and business managers are: Corporation of New York. “ 

Publisher, Popular Aviation Pub. Co., Chicago. III. Be 

Editor, Harley W. Mitchell, Chicago, III. Be 

Managing Editor, None. 

Business Manager, W. B. Ziff. Br 

2. That the owner is: (If owned by a corporation, its Bi 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders owning Ce 
or holding one per cent or more of total amount of stock. Ct 
If not owned by a corporation, the names and addresses of 
the individual owners must be given. If owned by a firm, Cl 
company, or other unincorporated concern, its name and Cx 
address, as well as those of each individual member, must 
be given.) Cx 

Popular Aviation Publishing Co. (Illinois Corporation). Ci 

W. B. Ziff, Chicago, Il. 

B. G. Davis, Chicago, IIl. Ce 

Harley W. Mitchell, Chicago, III. 

3. That the known bondholders, mortgagees, and other Ci 
security holders owning or holding 1 per cent or more of D 
total amount of bonds, mortgages, or other securities are: D 
(If there are none, so state.) E. 

None. = 

4. That the two paragraphs next above, giving the F 
names of the owners, stockholders, and security holders, . 
if any, contain not only the list of stockholders and security F 
holders as they appear upon the books of the company but . 
also, in cases where the stockholder or security holder ap- F 
pears upon the books of the company as trustee or in any F 
other fiduciary relation, the name of the person or corpora- G 
tion for whom the trustee is acting, is given; also that G 
the said two paragraphs contain statements embracing H 
effiant’s full knowledge and belief as to the circumstances ; 
and conditions under which stockholders and security N 
holders who do not appear upon the books of the company 
as trustees, hold stock and securities in a capacity other E 
than that of a bona fide owner; and this affiant has no H 
reason = —_ that any — person, association, or This patentee claims a gyroscopic compass mounted EF 
corporation has any interest direct or indirect in the said 7 = . ; 
stock, bonds, or other securities than as so stated by him. with three degrees of freedom, ae Speers to 

HARLEY W. MITCHELL. deviation of the gyro axis from the meridian, means E 

Sworn to and subscribed before me this 21st day of Sep- for applying a torque to said gyroscope, and means in- E 

tember, 1928. cluding an oscillatory electric circuit whereby said first - 
(Seal) ARTHUR T. PULLEN. wiih ; u sili . I 


(My commission expires January 25, 1932.) 


means controls said second means. 
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That fact you want 
is here— 


If it concerns aircraft, 
motors, rigging, trouble- 
shooting, instru 
ments, regula- 
tions, airports, 
etc., it is here 
in this new 
book 
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Complete 
from 
: 464 
simple pages 
= io 
eory =" 
to illustrations 
airport Flexible 
Keratol 


design 


practical book 

for the practical 

man Yet an 
eminently sound and 
authoritative dis 
cussion of all phases 
of the construction 
operation, maintenance 
and repair of planes, 
motors, instruments 
et 










New 
Third 
Edition 
$4.00 postpaid 
M poo POY - = 


plane builder, you will find this 
handbook indispensable. 


AIRCRAFT HANDBOOK 


By Fred H. Colvin 
and Henry F. Colvin 
Tem new third edition has been brought fully up to date. It gives 






Examine 
it for 
10 days 


FREE 







complete information on the operation and maintenance of the 
standard aircraft engines of the day; information that is authori 
tative because prepared in cooperation with the manufacturers 
The newest development in aircraft instruments, including the earth in- 
ductor compass, are given prominence. Official Air Regulations of the 
Department of Commerce have been included and solid information on 
the construction of airports. 


The book covers such topics as 

—aluminum propellers; 

—engine inspection; 

—longitudinal stability; 

—valve timing on the 
pano; 

—etc., etc., etc. 


adjustment of ailerons; 
construction of airports; 
—shooting trouble on the 
ney-Wasp engine; 
—various license requirements; 
earth inductor compass; 


Read this list of chapter headings 


Whit- 
Wright-His 


I. Simple Airplane Theory; Pratt & Whitney Wasp En 
II. Rigging the plane gine; 
Ill. Asse ning ( turtiss IN4’8; XI. The Liberty Engine; 
IV. The Wlropeller; IL > OC 3s O — 
V. The Airplane Engine a _ Gide -tieeee Ee a 
ouble Shooti ¢ ; a Ss 
" * as A. hooting for’ "airplane XIV. Aircraft Instruments; 
VI Wright Whirlwind Engines; XV. Air Commerce Beguistions; 
VIII. The Curtiss D-12 Engine; XVI. Construction of Airports; 
IX. Packard Aircraft Engines; XVII. Nomenclature for Aeronautics 


See your copy free. Mail this coupon 
Send for a copy of this book to examine for 10 days free. No ob 
ligation to purchase—no agents—no red tape. You can keep the 
book or return it, as you wish But be sure to gee it Clip and 
mail the coupon now 


ern eg re 
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McGRAW-HILL 


FREE EXAMINATION COUPON 





McGraw-Hill Book Co., 
Send me Colvin and Colvin’s AIRCRAFT HANDBOOK, 


I 

I 

' 

I 

Inc., 370 Seventh Ave., New York. 
i for 10 days’ free examination. I agree to return the book, 
I 


3d Edition, $4.00, 
postpaid, in ten 
days or to remit for it then. 


Signed 
Address 
Official Position 


Name of Company 
(Books sent on appreval to retail purchasers in U. 8S. and Canada onlv.) 
P. A. 1-1-2989 
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Amazingly Easy Way 
to get into ELECTRICITY 


Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now... and 
forever... say good-bye to 25 and 35 dollars a week, Let me show you how to 


“a La a leading to salaries of $50, $60 and ~ 
y correspondence, but by an amazing way to teac 


a week, in Electricity—NOT 
that makes you an electrical 


expert in 90 days! Getting into Electricity is far easier than you can imagine! 


Learn Without Books in 9Qpaxs 


Lack of experience—age, or ad- 
vanced education bars no one. 
I don’t care if you don’t know 


an armature from an air 
brake—I don’t expect you 
to! I don’t care if you’re 
16 years old or 48—it makes 
nodifference! Don’t let lack 
of money stop you. Mostof 
the men at Coyne have no 
more money than you have. 
That’s why I have worked 
out my astonishing offers. 


EARN WHILE 
LEARNING 


If you should need part-time 
work, I’ll assist you to it. 
Then, in 12 brief weeks, in 
the great roaring shops of 
Coyne, I train you as you 
never dreamed you could be 
trained. .. on the greatest 
outlay of electrical appara- 
tus ever assembled. . . cost- 





Prepare for Jobs 
Like These 


Here are a few of hundreds of 
positions open to Coyne-trained 
men. Our free employment 
bureau gives you lifetime em- 
ployment service, 
Armature Expert, $100 a Week 
Substation Operator, $65 a wk 
ed ~~ saseegeant oie a Week 
Inventor Unlimited 
Siirceance Engineer, 

$150 a Wee k 
Service Station Ow ner, 








batteries . 
tures, operating real motors, 
dynamos and generators, wir- 














ing hundreds of thousands of dollars 
. real dynamos, engines, power 


plants, autos, switchboards, trans- 
. everything from 
doorbells to farm wn and light- 
. in full opera- 


mitting stations. 


ing. . . full-sized. 
tion every day! 


This is our new, fire- 


whereinisir installed 
thousands of “ lars’ 
worth of the newest 
and most moder 

trical Eguipme: of 
kinds. We now! rave the 


largest amount floor 
al NoCi s ace devoted to the ex- 
NoBooks asse Salve teaching of prac 


No books, no baffling charts, no clas- 
ses—you get individual training . 
.. building real 


all real, actual work. 


COYN 


tical electricityin the 
world. Every. comfort and 
conv: aatepes | bas — ar- 

ranged to make you 
bappy and or ntented dur- 

ing your training. 


ELECTRICAL SCHOOL ! 


H.C. LEWIS, Pres., Dept. 19-88 i 


. winding real arma- 


ing houses, etc., etc. That’s 
a glimpse of how we make 
you a master electrician in 
90 days, teaching you far 
more than the average ordi- 
nary electrician ever knows 
and fitting you to step into 
jobs leading to big pay im- 
mediately after graduation. 
Here, in this world-famous 
Parent school—and nowhere 
else in the world—can you 
get such training! 


Job - Pay - Future 


on’t worry about a job, 
Coyne training settles the 
job question for life. De- 
mand for Coyne men often 
exceeds the supply. Our 
employment bureau gives 


500 S. Paulina Street Established 1899 CHICAGO, ILLINOIS ; 
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you lifetime service. Two wee ey after 

graduation, Clyde F. Hart got a position 
as an electrician with the Great Western 
Railroad at over $100 a week. That’s not 
unusual. We can point to Coyne men mak- 
ing up to $600 amonth. $60a week is only 
the beginning of your opportunity. You 
can go into radio, battery or automotive 
electrical business for yourself and make 
up to $15,000 a year. 


GET THE FACTS 


Coyne is your one great chance to get into 
electricity. Every obstacle is removed. 
This school is 30 years old—Coyne train- 
ing is tested—proven beyond all doubt—en- 
dorsed by many large electrical concerns. 
You can find out everything absolutely 
free. a. mail the coupon and let me 
send you the big, free Coyne book of 150 
photographs... facts... jobs... salaries 
- Opportunities, ‘Telleyou how many earn expenses 
while training and how we assist 
our gradvatesin the field. This / 
does not obligate you. So act 
atonce. Just mail coupon. 


H. C. LEWIS, President 

Coyne Electrical School, Dept. 19-88 
$00 &S. Paulina St., Chicago, 11. 

Dear Mr. Lewis: 

Without obligation send me your big free catalog and 
alldetailsof Free Employment Service, Radioand Auto- 
motive Courses, and how I can “earn while learning.”’ 
I understand I will not be bothered by any salesman. 
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Silver Ace Models 
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Monoplane 
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The Perfect Xmas Gift 


The vast superiority of SILVER ACE MODELS is due to the fact that they, like the 
big planes today, represent a great advance in expert engineering. 


Their beauty will thrill you and they have the Design, Power and very Light Weight 
to outfly any scale model you ever owned. 


Yet SILVER ACES are simple to construct, and amazingly strong for their feather 
weight. The 30 inch wing span monoplane weighs only 334 ounces. Its silk covered de- 
mountable wings, semiflexible propeller and landing gear resist shock. 

You can build a cabin monoplane of the Ryan-Stinson Fairchild type, or of the Spirit of 
St. Louis as you prefer, with a day or two of fascinating work. Add an extra pair of wings 
or SILVER ACE pontoons and you can still fly your model over snow and ice, for it is 
waterproof. 

Sold Ready-To-Fly, Partly Assembled or Knocked Down. Spend your money wisely 


and buy a SILVER ACE from one of the hundreds of best stores which carry them. If 
your dealer does not sell them, remit to us with 50c extra for shipping. 


,eeroe 
Prices 
Specify Spirit of St. Louis or Cabin Type 


Ready-To-Fly Monoplane $12.50 Extra Pair of Wings $3 50 


Partly Assembled 9.00 Pair of Pontoons 4.00 
Knocked Down 8.00 Catalogue 10 
Contest Kit 5.00 


Cc. O. D. ORDERS NOT ACCEPTED 


The Aero Model Company 


329 Plymouth Court 
Chicago 









or Those Who Desire Beauty 
and Demand Performance 


Part of thrill of riding the airways is the trim beauty, the luxurious comfort of 
the airplane in which you ride—part is the ship’s smooth performance, the quick 
response to its controls, and the ability to fly nobly under all conditions. 







' Beneath the exterior beauty of the Eaglerock is sturdy construction and refine- 
ment of design which wins the confidence and admiration of those who know the 
clhi-> ship. Constructed of quality material as fine as man has developed, under modern 


manufacturing conditions, it possesses the ability to stand up day after day under 
the hardest kind of service. Refined design brings not only beauty but greater 
flying efficiency and “PERFORMANCE WITH ECONOMY.” 






WITH WELL-KNOWN MOTORS 


The EAGLEROCK shown below is powered with a 
government overhauled Hispano Suiza “A” 150 h.p. 
motor and has Department of Commerce Approval Cer- 
tificate No. 58. It sells for $4,000, fully equipped at 
the factory. With Wright Whirlwind J-5 motor, the 
ship sells at $6,500 factory, and has Certificate No. 56. 












Eaglerocks take any motor from 90 to 270 h.p. 
Less propeller and power plant the price is $2,250 


factory. 
ES eee 


Dept. 419, Alexander Industries, Inc. 
COLORADO SPRINGS, COLO. 
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